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Abstract

In 2018, Transcelerate launched the Digital Data Flow (DDF) initiative with the objective to make the
clinical start up process more digital. In November 2019, they announced the 30 day Hackathon for
transforming Clinical Trial Start Up. The goal for participants was ambitious: to create a workflow for
automating study setup from protocol content including e.qg. objectives, endpoints, study design,
assessments and visit matrix, and be able to version manage it. The industry has been discussing
this topic for years, so it was a great opportunity to really test the feasibility. Having a 30 day limit
challenges your perspective and you have some fun! This presentation will cover, Project rationale
and the approach taken, What we did and results, What we should have done.
The presentation will conclude with a discussion on how the overall approach simplifies the problem
space, leads to automation gains and accelerates clinical study start up.
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Transcelerate Virtual Hackathon
Digital Data Flow initiative (DDF) - Digitizing Clinical Study Design

(® March 09, 12:00 AM - April 07, 11:59 PM

o TransCelerate Hackathon -

The TransCelerate Digital Data Flow initiative (DDF) will conduct a virtual Hackathon from March 9 to April 7 to:

- Evaluate feasibility of the published Solution Framework and Conceptual Design
- Assess vendor readiness to build such a solution, and bring visibility to DDF

- During the Hackathon, multiple vendors will develop technical demonstrations of components of a study builder, design repository, and/or exchange
platform

- The learnings from the Hackathon will be used to inform design elements as well as the future direction of the DDF project

The organization is inviting creative problem solvers to address one of the most vexing challenges in clinical research operations. Clinical study
methods have long been stuck in the past, and we need you to give them a digital transformation. Clinical study planning is currently done through a
series of manual activities accomplished in a document-based environment. This results in significant duplication of efforts and numerous
inefficiencies. We are looking for solutions to transform the document-based to a content driven-data, design, workflow and management system.
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The Spark

November 2019. A paragraph

“For example, using the TA Library for Asthma, a study in
severe asthma could have as its “To evaluate
the effect of drug x in participants with severe asthma.” The
primary endpoints linked to this objective are limited to “absolute
change in percent of from to[ I’
OR “increase [magnitude of change] in FEV'1 from baseline to
[Week X].” This also implies that the

will require spirometry assessments to be scheduled at baseline
(CDM: ) and week X visits (CDM:

t), and that FEV1 measurements will need to be
captured in the study database, either by EDC or via data
transfer. Further, options for Secondary Objectives include FVC
or FEV'1/FVC ratio (spirometry), reduction in symptoms
(questionnaire data) or fewer Clinical Exacerbations (medical
history or diary data) or reduction in the use of rescue
medication (diary, dosing device or medication count data). As
each objective is chosen, the appropriate choice of linked
assessments and measures would also be assembled in the tool
using the latest available standards for that assessment.”
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EXECUTIVE SUMMARY DIGITAL DATA FLOW BIOPHARMA INC

SOLUTION FRAMEWORK AND CONCEPTUAL DESIGN

Appendix A: User Process Supported by Study Builder and Data Flow
Schematics

Future State Narrative

Purpose

This appendix describes a technology-enabled business process for defining a clinical study
design supported by a Study Builder platform. This narrative lays out the activities and
functionality the tool should support. The final section of this appendix consists of schematics
which explain the data flows implied by the business process.

The Study Builder will constitute the central component of a broader application ecosystem.
Study Builder will articulate the study design by accessing centrally stored definitions from a
Study Design Repository; it will enable the automated use/reuse of design elements in
downstream applications by leveraging clinical data standards and study design metadata. The
use of industry standards (e.g., CDISC, HL7), or company-specific standards and metadata, will
enable structured protocol elements to be “prepared” for presentation to Application
Programming Interfaces (APIs) that will in turn automate configuration of those downstream
systems. The system configuration APIs themselves are out of scope for this document.




Fast Forward
March 2020 — The World Changed

O

Transcelerate had initially scheduled the Hackathon
for March 9th to April 7th

We thus scheduled a week to focus on the hackathon
from 16th to 20th March

On March 12t we held a partners meeting where we
decided to get people to work from home

Friday March 13t Denmark shut down

That Friday was spent getting people setup at home,
keyboards, monitors etc.

We quickly started using Microsoft Teams
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Recommendations fortravellers

using public transport
Hotline: +45 7020 0233 | coronasmitte.dk

@ B % |

Walk or cycle | Travel outside

If you are planning a rush hours

short journey, During rush hour,
whether it would be ppublicgt;ransport
possible towalk or | might have to stand
bike. This way, you very close to each
avoid coming into other on busses,
close contact with | trains and the metro.
others during your Consider if it would
journey and will be possible to travel

allow more room for | outside rush hour by,

others, who do not for instance, re
have any alterna- scheduling your ap-

tives, when taking pointment or coming
public transport. in to work a bit earli-

er or later than usual.

Hotline: +45 7020 0233
coronasmitte.dk

Show consider-

ation for other
passengers

Do not cough or
sneeze in the direc-
tion of other passen-
gers. If you need to

cough or sneeze,

please cover your
face with your sleeve
or a paper handker-
chief. Please be par-
ticularly careful not to
cough or sneeze
near elderly
passengers.

Remember Do not use
good hand public transport
hygiene if you are ill or

Observing good and Suspect_; that
thorough hand you might
hygiene is an be infected

Sz wat)_' @ If you are ill, or you

suspect that you
might be infected,
do not use public

been in direct transport.

n in dire:

contract with touch

surfaces in common
areas, , such as

handles, straps,
stop buttons, etc.
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Product Development
State at start of Hackathon

At the start of the Hackathon the products were
o 1%t Generation Metadata Repository (MDR)
& o 18t Generation Study Work Bench (SWB)

o 2" Generation MDR containing full terminology
support for Sponsor & CDISC Terminology

Transcelerate
Digital Data Flow
(DDF)

[T —
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Approach

From idea to reality

We decided to:

©)

Focus on the key pieces, the more technically
demanding and not the easy tasks.

Time-box our activity limiting the time we spent on
the project and doing what we could within that
period

Take our 2" generation MDR and add in a new
Study Build component to form a unified, single
MDR/SWB cloud application

Develop a prototype that auto-generates the
Schedule of Assessments (SoA) from Study
Objectives, Study Endpoints and a Study Timeline

Link Study Endpoints to BCs
This provides the link to the existing functionality

implemented within the 15t Generation Study Work
Bench
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Appr()aCh o The 15t Generation SWB already demonstrates the ability to take a manually entered SoA

) and dynamically show domain use, export aCRF, ALS, ODM and Define.xml using
Combine definitions from the MDR.

o Add the Study Objectives, Endpoints, Timepoints and Timeline to show it is possible to

build from Protocol through Study Design, Study Timeline, SoA, aCRF, EDC exports and
onto define.xml in an efficient automated manner

Menu from protocol to SoA

iati st ;
developed for Hackathon Existing 1°' Generation SWB

menu from study SOA to aCRF,
SDTM domains, EDC export
and define.xml

Study Build

Screen

Study SoA Detail CRF aCRF Domains Documents Terminok

Schedule of Assessments: Build Study CRF pavo stuor crn Visit Details

SoA

s

v2 V3 Short Name:
Informed Consent
Demographics Long Name:
1 Vital Signs - Physical Characteristics

Adverse Events Log

wta
L s
OO0 oo

AN N N NN

Timing:

Add Form

Enter search terms tc

Enter Form search

-
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Approach

Seamless Integration o Show it is possible to seamlessly link from Protocol through Study

Design, Study Timeline, SoA, aCRF, EDC exports and onto define.xml

sssssssss

Long Name:

Design &

Protocol .
Interventions

Objectives Endpoints Timeline + SoA Detail CRF aCRF Domains Documents  Terminologies
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Approach

Seamless Integration o Show it is possible to seamlessly link from Protocol through Study

Design, Study Timeline, SoA, aCRF, EDC exports and onto define.xml

sssssssss

Long Name:

Design &

Protocol )
Interventions

Objectives Endpoints Timeline SoA Detail CRF aCRF Domains Documents | Terminologies
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The Model

Complete, Flexible, Upgradable

Design

Protocol Study Design

P\S'/:.\TP
@

o  Our production model consists of a
series of sub-graphs with carefully
controlled links between them

o Model allows for update and
refinement without disruption

o The model is designed from the
outset to remove silos, avoid

mapping.
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Study Execution
Capture

Biomedical Concept

Tabulation

Reference

Terminology

,,,,,,,,

Analysis




The Model

Complete, Flexible, Upgradable

Study Execution Tabulation Analysis
Capture

Design

Protocol Study Design
P E \
\ S A : P

Developed as part of ‘\
the Hackathon to fill \

\

q 9 Q \

' in the missing pieces
-

o Developed a model encompassing
every aspect of the DDF aims and
linked to our production assets

Reference

o We decided to use the Hackathon as a
springboard for:
* Improved BCs
* Improved Forms

Terminology

,,,,,,,,

. . . Y
«  Links from Timepoints to BCs Biomedical Concept S
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The protocol

Owner: Transcelerate | Identifier: TLDEMO f’?f. o Return
Timeline Demo
0 Incomplete 0 0.1.0 o

V' Show more

Study Build

Content Design and Interventior @ Objectives O Endpoints o Timeline SoA

Study Content
Acronym HZQ-KAC-LZZT
Title Safetyjand Efficacy of the Xanomeline Transdermal leerapeut‘ic
_— System (TTS) in Patients with Mild to Moderate Alzheimer's Disease.
Short Title
Study Phase Phase Il Trial
Study Type Interventional Study
Intervention Parallel Study
Masking Double Blind Study
Indication Alzheimer's Disease

Therapeutic Area Nervous system disorders

®; View Raw Triples
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Objectives and Endpoints

Owner: Transcelerate | Identifier: TLDEMO { o Return

Timeline Demo

(i ] Incomplete 0 010 @

e e Sets of pre-selected Objectives and Endpoints used in the
Study.

Study Build

@ Content ¢ and Interventior @ Objectives o Endpoints o Timeline 0 SoA

Study Objectives &

The following is the list of available Study Objectives. The ones being used in this study are marked.

Objective Type Used in Study
To assess the effect of Xanomeline Transdermal Therapeutic System (TTS) on the ADAS-Cog and CIBIC+ scores at Primar v
Week 24 in participants with Mild to Moderate Alzheimer's Disease Y
To assess the dose-dependent improvement in behavior. Improved scores on the Revised Neuropsychiatric Primar v
Inventory (NPI-X) will indicate improvement in these areas Y
To document the safety profile of the xanomeline TTS. Secondary v
To assess the effect of xanomeline TTS on the measure of behavioral/neuropsychiatric symptoms in participants

) L Secondary v
with Alzheimer’'s Disease
To assess the dose-dependent improvements in activities of daily living. Improved scores on the [assessment] will Not Set X

indicate improvement in these areas
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Timeline

0 o Return

Owner: Transcelerate | Identifier: TLDEMO

Timeline Demo
1) Incomplete Qo100

V' Show more

Study Build

@ Content Design and Interventior Objectives O Endpoints o Timeline SoA

Data Collection Timeline

Arms/Epochs ( Screening ) ‘ Treatment )

Sc High Di

Each Arm has its own Timeline, m o e
managed independently. Screen Low Dose

Screen Placebo

Screening Treatment
eV
12
o
E BL W8 WKk12 WK16 Wk24
5 - i - - =
- % © ® ‘e ‘o
Week Week Week Week Week
0 8 12 16 24
Visits @

o Y wia Qi wiaz I wias Qi wios J
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Timeline

Timehne Demo
o o 0O 0

@~ Q= O 0 -

Each Arm has its own Timeline
managed independently

'@
&
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Time Point -
[i]

Week 9

Offset (days): 66
Epoch: Treatment
Arm: High Dose
Visit: Week 8

Attached Assessments: (click to remove)

Disability Assessment for Dementia
(DAD) (ASS DAD) v0.1.0

Clinician's Interview-Based Impression
of Change (CIBIC+) (Pilot) (F CIBIC)
v0.1.0

O 0
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Timeline

&
5&3 o Return

Owner: Transcelerate | Identifier: TLDEMO
Timeline Demo
1) Incomplete Qo100

V' Show more

Study Build

@ Content Design and Intervent Objectives O Endpoints o Timeline 0 SoA

Data Collection Timeline

Arms/Epochs ( Screening ) ( Treatment

High Dose Sci High D
Each Arm has its own Timeline, o e
managed independently. Screen Low Dose
Screen Placebo
Screening Treatment
&
O
E BL Wk8 WK12 WK16 Wk24
5, . b = i -
I
o o 0 o o
Week Week Week Week Week
0 8 12 16 24
Visits @

UBED
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Timeline -> Schedule of Assessments

Owner: Transcelerate | Identifier: TLDEMO o Return

Timeline Demo
o Incomplete 0 0.1.0 o

V' Show more

Study Build

Schedule of Assessments

The SoA now includes
the BCs we selected!

Q000000
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Content L  Intervent @ Objectives o Endpoints o Timeline G SoA

Assessment / Visit o m m m

ASS DAD ® ®
Disability Assessment for Dementia (DAD)

F DAD
[ @ @ @
Disability Assessment For Dementia (DAD) (Pilot)

F LAB SAMPLES @
Laboratory Samples

F ECG @ @

ECG Measurements

F CIBIC o o) ) @

Clinician's Interview-Based Impression of Change (CIBIC+) (Pilot)

DIABP ®
Diastd¥c Blood Pressure

SYSBP
Systolic Blood Pressure




Removing the silos
Protocol -> Timepoint -> BC -> Data points -> SDTM domain ... But VISIT?

ZUROPE TX]INFORMATICS

INTERCHANGE )
BERLIN Into the Fire, CDISC & FHIR

23-27 APRIL

SDTM domain generated from data being extracted
from an EHR via FHIR

Tabulation
r ) -
STUDYID DOMAIN USUBJID VSSEQ VSGRPID VSSPID VSTESTCD VSTEST VSCAT VSSCAT VSPOS VSORRES VSORRESU VSSTRESC VSSTRESN VSSTRESU VSSTAT VSREASND VSLOC VSBLFL vsonvn.l visitnum visit visitoy | vsorc VSDYJVSTPT VSTPTNUN
VSBGC2 VS  VvsBC2- 1 HEIGHT  Height 163.068 cm I 2009-04- |
SMART- | [peToc0000-
1288992 I 06:00 |
VSBC2 VS  VSBC2- 2 WEIGHT  Weight 86.50006 kg | 2009-04- |
SMART- [3Too:00:00- 1
1288992 | 06:00
VSBC2 VS  VSBC2- 3 HEIGHT  Height 174.752 cm | 2002-05- 1
SMART- tomo:oo:oo- |
1272431 | ] oso0 I
VSBGC2 VS  VSBC2- 4 WEIGHT  Weight 75.47777 kg | 2002-05-
SMART- | 0T00:00:00- I
1272431 I 06:00 I
VSBC2 VS  VSBC2- 5 WEIGHT ~ Weight 114.21456 kg I 2003-00- |
SMART- | psToo0000-
1213208 1 06:00 |
VSBGC2 VS  VSBC2- 6 HEIGHT  Height 161.036 cm 1 2003-08- |
SMART- [ 17o0:00:00- 1
1213208 | 06:00
1 I
l------‘ S —
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Removing the silos

Protocol -> Timepoint -> BC -> Data points -> SDTM domain

Design

Protocol

Study Design

P\S'/E\TP
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Study Execution

Biomedical Concept

Capture

Tabulation

Reference

,,,,,,,,

Terminology

... But VISIT?

Analysis

STUDYID

USUBJID

--TESTCD

--ORRES

--ORRESU

--LOC

VISIT

~TPT
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Removing the silos
Protocol -> Timepoint -> BC -> Data points -> SDTM domain ... But VISIT?

Design Study Execution Tabulation Analysis
Protocol Study Design o I FEPOIEY Report
P E \
s A ™
~
\\
O e L
\
\
,,,,,,,,,,,,,,,,,,, \
\
\
\
| N S S
\\ ;
- :)
; 1 “ o
\ Reference
1 : \
i i \
3 : \
; ; \ Terminology
‘ \ (R )
1 1 | T 3
3 i A 1
T ; 1 1
Biomedical Concept 1 %
. TC! 1 1
e~
‘\,,1 ,,,,,,,,,,,,
1
A 4
STUDYID USUBJID --TESTCD | --ORRES --ORRESU --LOC --DTC VISIT --TPT
SUBJO1 36.11 2020-06-23 ﬁ -
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Removing the silos

Protocol -> Timepoint -> BC -> Data points -> SDTM domain

... But VISIT?

Design Study Execution Tabulation Analysis
Protocol Study Design o I R N 0 Report
p E
\
\ s A ™
 Reference
Terminology
(v?{ ] |
A
STUDYID USuUBJID --TESTCD | --ORRES --ORRESU -LOC -DTC VISIT --TPT
TEMP C ORAL
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Removing the silos
Protocol -> Timepoint -> BC -> Data points -> SDTM domain ... But VISIT?

Design Study Execution Tabulation Analysis
Protocol Study Design o I FEPOIEY Report
P E
\

s A TP
>
| | — N
i 1 o N
 momedical Concent : [ S

iomedical Concept o \
. Ny \
” ou um = - R et ‘ ‘ \
L
E v ¥
STUDYID | USUBJID | --TESTCD | --ORRES --ORRESU [ --LOC -DTC VISIT -TPT
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Removing the silos
Protocol -> Timepoint -> BC -> Data points -> SDTM domain ... But VISIT?

Analysis

Tabulation

Study Execution
Capture

Design

Protocol Study Design

P E -\

I C:----'--.
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STUDYID | USUBJID | --TESTCD | --ORRES --ORRESU [ --LOC -DTC VISIT -T
STUDYO1 | SUBJO1 TEMP 36.11 C 8§C|LTY 2020-06-23 | WEEK 2 5 MIN




Conclusions

o We achieved a lot in the short period we allowed ourselves to participate in the
Hackathon but you never get a far as you would like!

o We demonstrated the core purpose; we can link Protocol to Study Design and
onto Study Build, SoA, aCRFs, define.xml and EDC exports. We can automate.

o The work has been very beneficial to us and will strongly flavour our next phase
of development

o The linked model removes silos and allows access to the desired information
when it iIs needed

For Further Information Contact:

Johannes Ulander:  ju@s-cubed.dk
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Thanks for listening

For Further Information Contact:

Johannes Ulander:  ju@s-cubed.dk
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