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1. Industry collaboration via PhUSE
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Cross-Functional Team Members

« Co-leads:

Disa Lee Choun (UCB)
Adama Ibrahim (Biogen)
Christopher Hart (Manchester Informatics Limited)

 Members:

Hariprasad Radhakrishnan (AstraZeneca)
Eric Wu (Gilead)

Anders Bergkvist (Merck)

Aji Barot (HealthUnlocked)

Fernand Maes (Johnson & Johnson)

Will lvy (Johnson & Johnson)

Zakaria Arrassi (UCB)

Marc Casals (UCB)

Yusuf Ghadiali (Biogen)
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Members!

Academia
Biometrics
Business Process
Clin Ops
Clinical Supply
Consultants

Imran Shakur (Biogen)
Mayur Joshi (Biogen) eCOA Provider
Richard Shute (Curlew Research) ol
Bob Clay (Highbury Regulatory) Medl;ia;uﬂg:; Mo
Kenneth Ng (Hashed Health) PE Provider
Philip Clothiaux (Hashed Health) HETCEIEE
Kenneth Getz (Tufts University)

Selina Lee (IBM)

Nicole Tay (Mercantis)
Jim Nasr (CDC, Certara)
Karin Beckstrom (ERT)
Maria Palombini (IEEE)

2 FDA key

reviewers
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Objectives of the White Paper

- Landscape
Educate and share knowledge - Implications

« Supply Chain, Vendors and Site

Present and analyze two detailed use .
- Patient Data Access/Transparency

cases

POC
Recommendations for implementation
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Regulatory environment

Industry interoperability
and accountability

Transparency

Privacy

Worldwide demand for
patient oriented healthcare

Inefficiencies of traditional
R&D process

Unsustainable industry
wastage, fraud and
mounting costs

Massive amounts of
investments and rapid
improvements in Blockchain
technology

Low trust and reputation of
industry with the general
public
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Timelines and Milestones

Mar ‘17 Apr ‘17 June ‘1 Jul 17 Sept ‘17 Jan ‘18
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2. Introduce BlockChain
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General Characteristics

Computational
consensus and
cryptography
Registry of assets
and transactions Tokens to attribute

across peer-to-peer value creation
networks

Distributed Ledger
Technology

Private >>
Permissioned >>
Public

Protocols and
Smart Contracts

On-Chain vs.
Off-Chain

ersng.
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Centralised/decentralised ledgers and

Business benefits

Pre-Blockchain With Blockchain
:L
| —
Re—|=[—RK #

Centralized ledger Distributed ledger
with centralized with decentralized
verification and verification and

computation computation

|

Append-only
distributed system of
record shared across
business networks

Ensuring appropriate

 visibility; transactions are
| secure, authenticated

and verifiable

Business terms
embedded in transaction
database and executed
with transactions

L
- Transactions are
20 endorsed by relevan

.  Participants
40
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SWOT analysis

Trust, secure, Increase trust, enable patient
transparency, full audit data ownership, accelerate drug
trail, real-time data development, reduce fraud

Legislation in flux,
competing protocols,
interoperability issues

Technical immaturity,
scarcity of skills,
unproven use cases
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It’s more than blockchain...
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3. Pre-requisites to adopt Blockchain
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Key Considerations
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Stakeholders
Lab @ | Payer

PCP Hospital
Specialist Regulator
Patient Radiologist

([
Research e 0 Pharmaceutical
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4. Proposed Use Cases
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Criteria for Selection of Use Cases

Demonstrable characteristics of Blockchain e.g. Trust

Practical and Attractive
Generalizable I

Modular

‘ Scalable and cost Saving
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Use Case 1: Drug Supply Chain

Problem Statement Value Proposition

Poorly drafted contracts End to End tracking in supply chain

Compliance with strict regulations Transparency and trust

Negotiation cycles Automation

Global contracts Streamlining of processes and audit

Payment triggers Contracts can be executed in a timely manner
without human delay or disputes
Clear automated payment triggers
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Ue Case 2: Patient Data

Problem Statement

High development costs (NME)
Delay in enrolment

Delay in database lock

Virtual trials

Data transparency, disclosure and
privacy laws (GDPR)

Low level of trust and reputation

Value Proposition

Secure encryption for privacy
Audit of patient data journey
Patient control and access
Access to higher volume of data
Access to real world data

Build on trust and reputation

Enable pragmatic trial design
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Use Case: Patient recruitment for Clinical Trial

Consent from patient
to share EMR data

FO3
$
BHg O
o

&

Use of mobile, clinics,
pharmacy, advocacy
etc.

Use of EHR/EMR in clinical trials

0 A — 5

Data analysed, results Patient monitoring
posted and shared activity starts
with patient including drug

dispensing and
specimen collection
via supply chain

) ~ process
Pool of anonymised If patient is eligible,
EHR/EMR data eConsent is sent for
available to signature and
researchers for additional EHR/EMR
inclusion and data collected.

exclusion criteria

I:l Blockehain

Internal Database



Use Case: eCOA Work Flow in Clinical Trials

Smart Contract I HASH VALUE \

HASH VALUE
52EDJ40920FEK2
1

E4KG
M3028
41GB2

Patient enrolled in

clinical trail ePRO &
completes their Sensor Data
PRO questionnaire

and collects

sensor data such Pharma
as activity. Study

Clinical Trial
Database



Use Case: Incentivizing patients

Researcher
receives
complete

medical record

Buying researcher

with permissionasd.
access

Complete health
record/data set

created
Off-Chain APl/database -
HIFPAA &
compliant, o
demographic

data, meta data

retrieve
Researcher initiates using
research purchase
T

credentials
Smart Contract
l'__j credentials
pairs retrieved for buying
medical data researchers
with matching ~
demographic
data
automated
payment to
patient
medical
data. E4AKG
nOiuding M3028 Blockchain Environment
hashed 41GB2
wallet info.




Maria Palombini, IEEE-SA

“alluring feature of blockchain is the
ability to negotiate the tension

between patient data privacy and
sharing”
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5. Next Steps...
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Planned Publications

PhUSE

Healthcare in Blockchain Journal

Other Journals
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Collaborative Proof of Concept

Develop Core
Team With
Senior
Leadership
Sponsorship

*Perform Deep
Dive Needs
Analysis

*Gain
Consensus on
Problem
Statement

Find and Join
Cross-Industry
Collaborative
Group Working
on Similar Use
Case

*Non-profit
Group e.g.
PHUSE or
IEEE

Industry
Incubator e.g.

Pfizer&Deloitig

Determine with
Collaborative
Group if
Standards Exist

*Select
Blockchain
Protocol

*Select
Standard
Integrations
and
Nomenclatures
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Prepare
Relevant
Agreements for
Proof of
Concept

*\VVendor
Partner
Selection

*Blockchain
Technical
Partner
Selection

Perform Proof
of Concept

« Document and
Share Results

« Scale up

Perform
Proactive
Change
Management
on Adoption
Process

-



Thank You
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