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Digital Data Flow (DDF) Initiative Overview

The Digital Data Flow (DDF) Initiative aims to catalyze digital transformation;
breaking the protocol document paradigm to enable seamless data flow

Digitized Protocols

Enabling the use of technologies that
identify and assemble study elements
using a common, industry-standard
digital language allows industry to
move to digital protocols

Better enabling the use of advanced
analytics such as Artificial Intelligence
and Machine Learning to improve
study designs

Connectivity of Data and
Processes

Enabling traceability, automated flow of
content to key clinical documents, and
automation to clinical & operational
systems (e.g.. EDC, CTMYS)

Open & Flexible Solution

A functioning, example solution to
enable exchange of protocol info
between systems that is vendor agnostic,
flexible, and provided in open source

VISION: From Documents to Data: Write Once, Read Many Times

TODAY

Many-to-many manual process; Document-
based paradigmfor protocol creation,
interpretation, and transcriptioninto
consuming systems
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» Schedule of Activities (SOA) specified
iInconsistently in study protocols (e.g.,
sections, rows, columns, footnotes)

» Manual processto configure systems/tools

» No reliable method tosynchronize
updatesfrom a singlesource of truth
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TOMORROW

Digitalized one-to-many process; Digital

paradigm for protocol creation, with fully

automated data flow and interoperability
between systems

Study A

Page 1 of 2

Coco—
XX
L )
EHR
| ETa—
[eex ]
L |
IRT
X
[eer )
[2e: ]
DCT
- B
XX
CEE. CTMS

EDC

v Digitized design specification per study
v' Consistentmethod of study spec exchange

v Streamlined, automatedstart-up (reduce
effort, cycle time, and complexity)

v" Improve gualityand compliance. Minimize
protocolviolations

Y TransCelerate

BIOPHARMA INC.



Digital Data Flow (DDF) Initiative Overview

Understanding Key Concepts

The Digital Data Flow Initiative offers a mechanism to digitize — :
clinical study components to enable interoperability and reuse, g Sty Deinitions Reposiioh SDR)

. . . 38 eference Implementation
starting with study design. 5
In collaboration with Clinical Data Interchange Standards s @
Consortium (CDISC) and otherstakeholders, TransCelerate has 23 cdisc
developed astandard data modelthat creates a new digital S 3
language for specifying protocolinformation, as well as a /\  UnifiedStudy Definions APl Confrolled
demonstrated way to connectsystems that produce, exchange or Model (USDM) ___ Specs Temminalogy

consume thisinformation.

4 Unified Study N £ Study Definitons ) ([~ =: Study Builder/ )

" | - =
" " 1 Definitions Model @ Repository Reference El|®; """ Digitized Study
F "I ] (USDM) Implementation (SDRRI) ‘—_D_—‘ Design Solution

An industry standard for study ?hgjtng':iﬁglsng’sgxmagprlr?aﬁgpreo?r?eh An application or piece of
definitions (protocol information) 9 software utilized by a study team

promulgated and maintained by |nf0rrgggzg:g\;vp(z:rzfr:‘og:édata to design a study and/or author a

k CDISC j k dow nstream systems ) \ Sitlle}f [pieiiers] j
4 N [ N\ [ r’:’f\l Biomedical I

Application S
s TCon_trollled O}_@Programming Interface Wy Concepts
Shinlinelelehy (API) Specifications CDISC and other organizations
CDISC developed set of codelists : dev eloped definitions of discrete
and valid values for terms used in CDISC developed coding units of biomedical information
a study language to connect and that would need to be measured

\ ) \exchange data between systemy \ for a study participant )

Key Focus Areas on the DDF Roadmap

Digitization of Study Elements and Downstream EDC Automation (Current/Completed)

v' Support electronically populating and configuring EDC/CRFs based on the digital protocol specification

v Use digital protocol specification to demonstrate (as a proof of concept) the population of elementsin a human readable
protocol document

Complete Protocol Digitization & Regulatory Alignment (In Progress)
Includes collaboration through HL7 Vulcan Working Group between ICH M11 & CDISC

» Complete (100%) digitization of all protocol elements in alignment with M11 and relevant CDISC SDTM domains
» Begins with gap analysis between USDM and ICH M11 content model, CDISC SDTM, and Global Trial Registry Reporting

» Goal to capture “breadth” of ICH M11 completely within USDM, followed by greater “depth” of structured content within
model (e.g. structured I/E criteria)

Expand Downstream Connectivity (In Progress)

Includes collaboration with expanding community oftech solution providers across range of clinical solutions

» Further develop USDM to enable downstream connectivity with priority systems, enabling a future state of “write once,
read many times”
> Work collaboratively with vendor ecosystem to better understand existing gaps & development requirements for the USDM

Alignment with Point of Care (In Progress)

Includes collaboration with Vulcan FHIR Accelerator

» Comparative assessment of USDM and FHIR

» Alignment of DDF and FHIR resources for end-to-end enablement of EHR workflow set-up and eSource
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Digital Data Flow (DDF) Initiative
Persona Toolkit Overview For Protocol Medical Writer

Protocol M edical Writer*

Usually accountable for,among otherthings, performing authoring & Quality Check
(QC) activitieson the clinical protocol.

PURPOSE TOOLKIT OBJECTIVE
The objectiveis to help inform protocolmedicalwriters so | Job titles, roles, & responsibilities can and will vary,
they are better prepared and can more fully realize the often significantly, across companies. This

document seeks to outline some discrete tasks

anUC'patGd benefits of the DDF initiative. commonly performed by the roles addressed in this

An understanding of automation & digitalization of the document - Protocol Medical Writers —and explain
. : . : how the DDF initiative will likely impact these tasks.

end-to-end study design process will help medical writers _

involved in protocol authoring understand the impact of Wl XS EITAE € [Or28 G SR E D Eplerows ¢l TEh s

. e performed by personas, nor does it seek to dictate
DDF and help them adapttheirrole and responsibilitiesto | o, syggest to the persona how relevant tasks must

new ways of working within an automated and digitalized or should be performed, as this will vary greatly

study lifecycle. across companies.

HOW TO USE THIS TOOLKIT
1 Review each componentofthe personatoolkit fora Protocol Medical Writer. J
w

Understand the purpose and use of each toolkit component. Sponsor companies can consider
2 this adeep dive to understand howthe DDF initiative wil impact roles & mitigation factors to
enable an adoption pathway forspecific roles & personas.

w
Use the personatoolkit as a guide. The personatoolkit is illustrative and intended to serve only

3 as aguide for sponsor companies. The application of this toolkit needs to be customized to fit
yourcompany’scontext, objective and organizational set-up.

TOOLKIT COMPONENTS

Persona Profile 4 DDF Change (Y& “Day in the Life”
2] ’
9 sU

Card = ,f Impacts with DDF

Outlines the profile for a typical ldentifiesanticipated impacts What could a work-day look like
Protocol Medical Writer’s role and of DDF to a ProtocolMedical with the application of DDF?
can be leveragedto understand § Wiriter'srole from current state

how the role may change within (As-Is)to a future state (To-Be)

the anticipated context of which DDF will help make
digitalization and automation of possible.
end-to-end data flow from study

design to downstream systems,
including the benefitsand value
of DDF to the Medical Writer role.

“Day in the Life” maps out an
llustrative high-levelflow of work
across an average day for the
Protocol Medical Writer with the
application of DDF.

*The Prot ocol Medical Writer t oolkit focuses on t he responsibilities generally performed by the medical writer wit hin the context of the study protocol and does not cover the broad
swat h of responsibilities of a medical writerin a pharma company.
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Digital Data Flow (DDF) Initiative
Persona Toolkit Overview For Protocol Medical Writer

Protocol M edical Writer*

Usually accountable for,among otherthings, performing authoring & QC activities
on the clinical protocol.

ASSUMPTIONS FOR USE OF PROTOCOL MEDICAL WRITER: PERSONA BUILD

Business Role  The persona cov ers the typical Protocol Medical Writing roles of
Protocol Author, Protocol Specialist and Protocol Strategist.

Protocol Authoris used as the focus of "Day in the Life with DDF”
poster.

Participation in study design processes is not a task that the Protocol
Medical Writer role handlesin all cases.

Structured protocol content creation, usage and maintenance is
considered a part of the persona’s responsibilities, for purposes of
this exercise.

A solution/approach to digitize study design/protocol in a USDM**
compliant format exists in the company's IT landscape.

The solution/approach may range from a relatively manual process
to a more sophisticated software platform (a digitized study design
solution aka a “Study Builder”) that provides capabilties such as:

« Structured protocol content design e.g., SOA table, objectives and
endpoints, etc.

« Text authoring capabilities paired with the equivalent structured protocol
content, e.g., visit descriptions

+ Exporting capabillities to standard document formats, e.g., .doc, docx, .pdf

e Abllity toreuse and pull from existing content

Protocol Process Protocol Medical Writers are mainly involved in protocol authoring
processes.

Study design processes begin before and feed into protocol
authoring.

A stable study design is preferred for initializing protocol authoring.
Study desigh may be updated during protocol authoring.

Footnote: Thisdocument referstoboth the concepts of digitization and digitalization. Digitization refers to “digital-first documents and content”, i.e., the transformation of non-digital
content into aform computers can process. Digit alization refers to “digital-first processesand systems”, i.e., the transformation of human-based and document-based processesinto
systemsthat can be computer-operated.Please referto Digital Dat a Flow Initiative Overview for DDF termsyou are not familiar with.

*The Prot ocol Medical Writer t oolkit focuses on the responsibilities generally performed by the medical writer wit hin the context of the study protocol and does not cover the broad
swath of responsibilities of a medical writerin a pharma company.
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Digital Data Flow (DDF) Initiative Persona Profile Card

Protocol Medical Writer*

Usually accountable for,among otherthings, performing authoring & QualityCheck

(QC) activitieson the clinical protocol.

Assumptions about Protocol Medical Writer Responsibilities

study protocol

\_

Content Authoring & Management: Engageswith the study design process to compile the clinical

Content Quality Checks: Validates protocol content, quality and formatting

ContentReview: Ensures alignment of protocol contents with the intended study goal

The Challenges Today

How Can The DDF Initiative Help?

1

Document-based protocol-related
processes are manual
and disconnected from downstream
processes, leading to additional
workload for downstream system or

document set-up.

Protocol-related medical writing
processes will be accelerated,
and information sharing from and to
the protocol can become easier to

automate.

*The Prot ocol Medical Writer t oolkit focuses on t he responsibilties generally performed by the medical writer wit hin the context of the study protocol and does not cover the broad

swath ofresponsibilities of a medical writerin a pharma company.
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Digital Data Flow (DDF) Initiative Persona Profile Card

Protocol M edical Writer*
Usually accountable for,among otherthings, performing authoring & QualityCheck
(QC) activitieson the clinical protocol.

CURRENT TO FUTURE STATE

( ) ( )

FUTURE STATE

Inthe future, machine-readable
protocol contentwill be
leveragedto produce high-
guality protocolcontentand
study protocoldocuments.

CURRENT STATE

Today, document-basedtools
and processesare utiized to
manually produce high-quality
study protocoldocuments.

BENEFITS & VALUE

v Leverages a digitized study design solution in a USDM** compliant format to make study design available in a
structured, standardized and automated data format. This provides Protocol Medical Writers an opportunity to
engage with and understand the study design earlier in the study's lifecycle.

v" Reducesinefficienciesfromstudy design changes due to the automation, interoperability and standardization
enabled by the digitized study design solution.

v' Decreasestime spent on protocol formatting and structuring with the automation of protocol content enabled
by the digitized study design solution in a USDM-compliant format.

v" Provides access to a single destination of study definitionsfor future reuse (SDR** or similar repository).

v' Data flow from protocol design to dow nstream consuming systems is automated, reducesrequired manual effort
and leads to expedited study start-up.

v Increases potential alignment with FAIR (Findable (F), Accessible (A), Interoperable (I), and Reusable (R))
principles earlierin cycle during protocol development.

POTENTIAL CHALLENGES

? Can potentially disrupt current document-based workflowsin the transition to working in a digitized study design
solution (“Study Builder”)**. Careful transition planning to an automated setup would be needed to avoid short-
term inefficiencies.

? May call for assessment of suitability and maturity of a digitized study design solution and its impact on current
protocol authoring processes.

? May need to assess and mitigate changes to current collaboration processes to enhance cross-collaboration
between multiple stakeholder groups within a digitized study design setup.

? Using standardized biomedical concepts could require education in new ways of thinking/working in terms of
specifying the collection of study data.

*The Protocol Medical Writer t oolkit focuses on the responsibilties generally performed by the medical writer wit hin the context of the study protocol and does not coverthe broad
swath ofresponsibilities of a medical writerin a pharma company.
**Please refer toKey Conceptssectioninthe Digital Data Flow Initiative Overview for DDF terms you are not familiar with
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{Sr Digital Data Flow (DDF) Initiative Change Impact

Protocol M edical Writer*

Usually accountable for,among otherthings, performing authoring & Quality Check
(QC) activitieson the clinical protocol.

CONTENT AUTHORING

CURRENT STATE FUTURE STATE***

Content authoring is often manual, leveraging document-based Content authoring is accelerated with the use of structured,
applications and peripheral automation across study design standardized and reusable content specified via a digitized
processes, technology and ways of working study design solution

Initiates protocol authoring early on starting
from study design. Utilizes a digitized study
design solution to produce protocol information
in a USDM** compliant format, which may also
enable automated information flow

to documents. Authors may utilize internal and
external standardized protocol components to
accelerate their processes.

Utilizes the stable study design to produce the
study protocol document. Authors may use
company specific pre-compiled protocol
components to accelerate their processes.

Utilizes a digitized study design solution to
TECHNOLOGY| create and store studies accessible by any
connected downstream clinical study systems.

Works with document-based applications and
peripheral automation.

Engages with study design and authoring
Connects with study team members to create processes earlier, collaborating across study

a submission-ready protocol. Adapts the WAYS OF design and protocol authoring processing,
protocol based on study team comments and ¥ RWe=l4dN€ upstream and downstream, reducing

amends based on study design updates. inefficiencies. Shares information created in the

L £ < | study design system via a study design

repository.

» Transitioning from working in isolated, downstream documentsto

BIGGEST an interconnected, digitized study design solution capable of producing
AREA FOR protocolinformation in a USDM** compliant format.
LilReel « Managementofstructured contentflow from upstream contentsources will be
key forauthoring processes. J
» Perform workflow analysisto analyze gap between current & future state.
RECOMMENDED Consider appropriate interventions such as education, training to close the
ACTION FOR
gap.
IMPACT - - - . . . - -
» o » Upskilling will be a key consideration for managing the use of digital protocol
.Kl systems, to understand the impact of USDM** and participating in early or
parallel authoring influenced by the study design. J

*The Prot ocol Medical Writer t oolkit focuses on t he responsibilities generally performed by the medical writer wit hin the context of the study protocol and does not coverthe
broad swath ofresponsibilties of a medical writerin a pharma company.

**Please refer to Digital Data Flow Initiative Overview for DDF terms you are not familiar with.

***The assumptions merely compare and contrast a world without and with the adoption of the DDF solutions to provide the personas addressed in t his t oolkit a sense of how
the DDF solutions willimpact them. Thisis not meant to assume that all companies or all clinical trial software or systems will necessarilyimplement the DDF solutions.
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{Sr Digital Data Flow (DDF) Initiative Change Impact

Protocol Medical Writer*
Usually accountable for,among otherthings, performing authoring & Quality Check
(QC) activitieson the clinical protocol.

CONTENT QUALITY CHECKS

FUTURE STATE***

Quality checks shift to working within a digitized study
design system, reducing manual handoffs and
potentially lowering time and efforts expended

CURRENT STATE

Quality checks often happen in non-digital setups across
manual processes and ways of working

Performs quality checksin protocol
content and documents. Use of internal
standardsin a USDM** compliant format
promote semi-automated processes,
reducing manual quality check effort.

Performs manual quality checksin
protocoldocuments.

Works in the digitized study design
Utilizes document-based approach and § FeifNelelel? B Systemsupported by USDM**, avoiding

disconnected systems. offline and disconnected quality checks
and revisions.

Utilizes the digitized study design solution
ING OFj in a USDM** compliant format to connect

and collaborate with document
stakeholdersin a possibly fasterand more
seamless manner.

Informs document stakeholders on
required changes, through document-
based or offline workflows.

WORKING Q

* Integration of protocol content quality check processes—in the digitized study
design solution to existing processes — outside the digitized study design system,
IMPACT would be needed.

J

RECOMMENDED — _— : :
ACTION FOR « Perform a compatibility assessment betweendigitized study design solution,

IMPACT USDM** and existing processes.
@
))ZZ" « Provide basic training on new processes.

J

*The Prot ocol Medical Writer t oolkit focuses on the responsibilties generally performed by the medical writer wit hin the context of the study protocol and does not coverthe
broad swath ofresponsibilties of a medical writerin a pharma company.

**Please referto Digital Data Flow Initiative Overview for DDF terms you are not familiar with.

***The assumptions merely compare and contrast a world without and wit h the adoption of the DDF solutions to provide the personas addressed in t his t oolkit a sense of how
the DDF solutions willimpact them. Thisis not meant to assumethat allcompanies or all clinical trial software or systems will necessarilyimplement the DDF solutions.
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@ Digital Data Flow (DDF) Initiative Change Impact

Protocol Medical Writer*
Usually accountable for,among otherthings, performing authoring & Quality Check
(QC) activitieson the clinical protocol.

CONTENT REVIEW

FUTURE STATE***
CURRENT STATE Content review shifts to review of digital protocol

Contentreview often takes place in document-based setup content via digitized workflows with greater
using manual workflows opportunity to accelerate review and conduct review
parallelly with protocol authoring

Performsreviewon protocol content.
Work could be less labor intensive and
accelerated with authoring, review
parallelized.

Performsreview of protocolrelevant
documents.

. Takes advantage of digital protocol
Utilizes document-based approachand § Feif\eNele workflow management features to

systems. acceleratereview.

= ithd kehold
Informs document stakeholders -l Con:eptsth ocurger;]tsta re1dc') ) e:s
on needed changes, through [ WAYS OF on theircontentneeds through digita

document-based workflows. WORKING & WOI'!(flOWS, possibl_y leading to fasterand
L easier collaboration.

* Reviewing becomes an online process, focused directly on protocolcontent.
IMPACT

J

RECOMMENDED
ACTION FOR . . .. )
* Provide basic training on new processes asreviewers are expected to work

IMPACT
» ® across digital workflows in a digitalized environment.
; Y,

*The Prot ocol Medical Writer t oolkit focuses on the responsibilties generally performed by the medical writer wit hin the context of the study protocol and does not coverthe

broad swath ofresponsibilties of a medical writerin a pharma company.

**Please referto Digital Data Flow Initiative Overview for DDF terms you are not familiar with.

***The assumptions merely compare and contrast a world without and wit h the adoption of the DDF solutions to provide the personas addressed in t his t oolkit a sense of how
the DDF solutions willimpact them. Thisis not meant to assumethat allcompanies or all clinical trial software or systems will necessarilyimplement the DDF solutions.
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“Day In the Life” with Digital Data Flow (DDF) Initiative

“l am responsible for authoring, reviewing and quality checking study
content. TransCelerate’s DDF initiative enables me to perform these
activities in a digital environment, connected to the company's
ecosystem." - Thomas, Medical Writer *

by looking at the latest Thomas shares his feedback on the
updatesin the digital study changes performed by the study
design for a clinical trial. He team and takes note of the protocol
canaccessstudy content requirements. Utilizing the
and team notesin a single digital ——J same online mediumto share
study design system. U feedback, Thomas avoids lengthy
conversationsthrough email. @

Thomas asks a question about best practices
in digital protocoldevelopmentin an online protocol

building community for the study's therapeutic area. At the nextweekly :
Previous studies, foundin the study definitions Study Team meeting, %>,
repository, follow similar content definitions, helping the study manager
him find common ground and check-inwith his explains how the changes tothe
peerson protocolrequirements.@ study designimpact the team's
work. Thomasis closerto the
e ~==| Thomasworks in the study builder study's contentand gains
- === | toperformthe changesneededin additional clarity of the study
protocol's content. With the team'srationale on changes. U

------ digitalization of data flows, the
study team works in a dedicated

system, reducing performance impactwhen With a new study design system update
working parallelly. Thomas works faster, coming laterin the month, Thomas
with fewer technical delays. attendsvirtual training provided by the

system'ssuper-users. The training helps
him understand the system changes and
how the use of internaland external
standardized concepts/language
enable the work of the study team. &

Some of the needed changesrequire
entirely newtext contentwhich Thomas
finds in the company’sinternal
standardized text library. The DDF
initiative’s solution components of USDM
and SDR Reference Implementation allow
for librariesto connectwith any study
design system that can utilize the USDM. D

Thomas initiates a review workflow for the
digital protocol changes, utilzing the system'’s
collaboration features. Feedback from the
teamis available to himin

Thomas discusses with the study team's Clinical real-time, and he can
Operations members the nextstepsforthe perform the changesin
protocol. With time freed up by automation of collaborationwith the
study design and standardization, structuring of reviewers. U

protocolcontent, Thomashas more time to
engage in value-adding activities such as
contentdiscussion and brainstorming.

*The Prot ocol Medical Writer t oolkit focuses on the responsibilties generally performed by the medical writer wit hin the context of O Process
the study protocol and does not coverthe broadswat h of responsibilities of a medical writerin a pharma company. System/Technology
& Ways of working
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