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Welcome, Day 2

Amy Cramer, Vulcan co-Chair / J&J
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10. Day 1 Review & Day 2 Preview

Anne Moen, University of Oslo

Catherine Chronaki, HL7 Europe
16:20 — 16:30




Gravitate @ Health

EuroVulcan
Conference & Connectathon

Join us in Paris March 14, 15 2023

Vulcan HL7 FHIR Grew Out of the Increasingly Digital Healthcare Environment

a half-day forum

The growing digitalization in Experts Blazing the Path Forward for Research
"‘""h“"h‘:‘mg.r:m [evernad The I 2019 HL7 FHIR® Confe in Atlanta |
such as HL7 FHIR. drawing p across ", ia and industry.

Maturlty In this space varles across
the markats; howover, the transition
to a more digital environment is [

happening.

Several Accolerators exist already to
spur development of digital solutions
for healthcare:
*  Projoct Argonaut (providers to
Praviders)
* Profect DaVinci (providers to
yers)

was to help the research community align toward levera ing HLT
ive acquisition, exchange and use of data for clinical resgargch.

The goal of the forum
FHIR® for more effect
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o Lunch table discussions - thank you !

GCravitate (@Health

Enhancing clinical trial efficiency and success using hospital EHRs
o Dipak Kalra and Nadir Ammor

How does privacy play into standards, and vice versa?
o Pierre-Yves Lastic

How can different standards work together?
o Peter van Reusel

Patient Access to Data use case for Vulcan
o Amy Cramer

How can Vulcan support clinical research in Europe?
o Michael van Campen

How do we accelerate the design of a digital clinical trial?
o Andy Richardson




Networking reception Gravitate @ Health




o Connectathon

Connectathon Readout

Real World Data (RWD)

Schedule of Activities (SoA)

Electronic Product
Information (ePl)

GCravitate (QHealth



o Day 2 - Vulcan in Europe - what to expect

* European Projects
o Felleskatalogen on FHIR
o FHIR4Research in University Hospitals
o UK Clinical Research and FHIR Landscape
o Creating Interoperability at the source - UNICOM

* Government
o Accelerate with FHIR

* Pharma
o What does FHIR offer for clinical trials

* Next steps — VULCAN in Europe
“If you want to fast — go alone, if you want to go far—- GO TOGETHER!

GCravitate (QHealth



Gravitate @ Health

contact@gravitatehealth.eu

www.gravitatehealth.eu
@agravitatehealth

Get our newsletter
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12. Connectathon Readout
Real World Data (RWD)

Shani Sampson, Vulcan / TransCelerate Biopharma

Jean Duteau, Vulcan
9:40 — 10:25 (1 of 4)




R Track Objectives — What we were trying to achieve

With an Implementation Guide just balloted, the Real World Data track wants to continue to test its two major use
cases - Cohort Creation and Finding Patient Data - while exploring NEW considerations to further enhance the 1G.

Cohort Creation Finding Patient Data
Find patients that meet a set of cohort criteria via query of a server with Using the results of the cohort, retrieve patient data
representative medical patient data. to see if it meets the needs of the research goals.

o SEETEN () [FEIES il ~@UD CareliEn) SielEme et 3. Retrieve the following patient information from the

a) have been treated with oral anti platelets. identified cohort:

b) are not deceased at the time of the discharge — explore how servers a) demographics

represent ‘not deceased’ o . )
b) medications from date of diagnosis to 1 year after
c) have been given one of Ticagrelor, Prasugrel, or Clopidogrel after the

diagnosis date — Explore feasibility with European code systems c) encounters from date of diagnosis to 1 year after
2. Return one of the following: d) conditions from date of diagnosis to 1 year after
a) the patients who meet the criteria,
b)
c) the number of patients who meet the criteria,
d)

a yes/no on whether patients who meet the criteria exist,

a list of ids of patients who meet the criteria.

EuroVULCAN



— Achievements

Objective 1b:

Track attendees held discussion exploring the use case requirement to identify a cohort that was
‘discharged alive.” How can we reliably determine patient status at time of discharge?

Objective 1c:

Discussion that revealed the difficulty of accounting for local coding systems which vary almost by
country. How can we navigate this?

Objective 2:

Heavy discussion exploring the impact of data privacy on the implementation of the RWD IG. What
should the EHR query return — individual data records, aggregate data, counts or binary yes/no in
response to the query? How much data should be exposed to the researcher?

EuroVULCAN



—_— Discovered Issues/ Questions

Unavailability of realistic sample data hinders the testing process.

EuroVULCAN



— Next steps

RWD IG:

Add to the Cohort Creation — method to ask an EHR to return us either a ‘yes/no’ or count,
utilizing the ‘measure report’ resource.

Sample data:
Relay our use cases to small Vulcan team who is investigating this problem.

Aspirational:

Explore how we can assess “What is there?” Team agrees that understanding of what data
elements are routinely available (or not) across EHR’s can help refine the 1G. How can we
conduct such a landscape analysis?

EuroVULCAN



— Participants

Name Organization
Chris Brucker Nammu

Peter Butterfill Parexel
Guillaume Rongier InterSystems

Sebastiaan van Sandijk

Odysseus Data Services

Cal Collins OpenClinica
Ben McAlister Oracle
Hassan Faour Owkin

g OWK'N The Al biotech company

EuroVULCAN

parexel.

InterSystems-

Creative data technology

‘ & OpenClinica
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DATA SERVICES INC
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12. Connectathon Readout
Eligibility Criteria
Gustav Vella, Carelane

Brian Alper, Computable Publishing
9:40 — 10:25 (2 of 4)




Joint Session (1h)

e Gave a short Introduction
e |looked at simple and complex examples such as:
o combinations of criteria (all of, any of, at least n,
exceptions)
o quantitative observations
o offset by a reference range
o timing modifiers

e Showed how to Create own examples with publicly accessible
tooling https://fevir.net/resources/Project/32444

EuroVULCAN



—  Why use FHIR for eligibility criteria®?

Seperate the criteria from the query implementation

e Define criteria

e Distribute I/E definitions

e Let sites transform criteria
expressed within the I/E definitions
to generate queries based on
implementations of their choice (FHIR Search,
CQL, SQL,..)

EuroVULCAN



Joint Session (1h)

e Questions:

o adaptability, reusability, compositionality of characteristics

o how to use different code systems within the same expression
reifying the same concept

o authoring effort

o using expression languages with different characteristic
definitions (specifically SNOMEDs Expression Constraint
language)

o using NLP to align codes and valuesets with the textual
expression

EuroVULCAN



Touch Points with SoA

- PlanDefinition:
- A container for ActivityDefinitions and EvidenceVariables.
- It can contain two levels:
- Top actions (actions) such as Diagnostics, Therapy, etc.
- Sub actions (ActivityDefinitions) such as CT-Scan,
Determine Risk Factors etc.
- ActivityDefinition:
- A definition for an activity.
- Its criteria are captured via ‘subjectCanonical’ which points to
an EvidenceVariable.

EuroVULCAN



Next steps

e Eligibility Criteria Working Group Call - 17.03

Working together

e Members of the EC Working group will attend SoA Working
group calls

e So0A Working group members will attempt to EC Working Group
Calls

Goal
- Share needs for development and use cases

EuroVULCAN
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12. Connectathon Readout
Schedule of Activities (SoA)

Geoff Low, Medidata Solutions

Andy Richardson, Zenetar
9:40 — 10:25 (3 of 4)




e Track Objectives — What we were trying to achieve

Objective 1

Model a simple activity (Systolic Blood Pressure) all the way though from Definition to Performed

Objective 2...

Model a simple activity (Systolic Blood Pressure) all the way though from Definition to Performed,
but with no successful execution

EuroVULCAN



S — Achievements

tps://fhir.a5kzwx364dyj.workload-nonprod-
tivityDefinition/182

: "ActivityDefinition",

Objective 1:

Sample ActivityDefinitions loaded into server B R v e ——

0gy-LOINC-57823-4-Measurement",

Many interesting discussions with team around the i

roup/ResearchStudySubject"

approach to alignment between Research and
Healthcare representations of activities

*i “patient”

Path forward for integration with Eligibility team

e": "practitioner"

i

Llrt": “https://fhir.a5kzwx364dy].workload-nonprod-
= = g ==} fhiraas.isccloud.io/ActivityDefinition/182@6",
bservationDefinition/Monocytes

Objective 2: .. " ‘ : “ActivityDefinition",

2'': "ObservationDefinition/EosinophilPercent”

No progress over mentioned above piateds "3023-03-14T14:24:227"

italSignsTemperature-Measurement",
VitalSignsTemperature-Measurement",

esearchStudySubject™

efine [ResearchStudy] required vital signs
pbservation

: "patient”
: “practitioner"

vationRequirement®: [

"'ObservationDefinition/ClothingWornDuringMeasure"

EuroVULCAN



—_— Discovered Issues/ Questions

Objective 1:
Reinforced working group findings that how we represent the desired activities is key;

+ too much detail risks ‘over-prescribed’ activities which make integrations with systems more
challenging

* Too little detail risks the inability to specify what is needed and what value is going to be
delivered

EuroVULCAN



— Participants

Name Organization
Geoff Low 3DS
Andy Richardson Zenetar

Gustav Vella

Carelane/Eligibility

Marco Schaarschmidt

Berlin Institute of Health at
Charité

Michael Muzoora

Berlin Institute of Health at
Charité

EuroVULCAN
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12. Connectathon Readout
Electronic Product Information (ePl)

Giorgio Cangioli, HL7 Europe
Joao Almeida, FHIR Consultant, HL7 Europe

9:40 — 10:25 (4 of 4)




e Track Objectives — What we were trying to achieve

Objective 1

Intro to the ePl and IPS — basics and connection between them
Objective 2

Searching ePl and IPS documents

Objective 3

Linking of terminologies and clinical to regulatory terminology.
Objective 4

Semantic Annotation

Objective 5

Persona Dimensions as FHIR artifacts

Objective 6

Creating and validating ePl

EuroVULCAN



— Achievements

Objective 1

Showed the details of building ePls and IPS, bringing more people onboard the issues

Objective 4
Semantic Annotation

Objective 5

Persona Dimensions as FHIR artifacts — how to convey information in FHIR format — revolved around
guestionnaire and observation/Conditions

Objective 6

Seen and compared different methodologies for creating and fast-tracking authoring ePls

EuroVULCAN



— Achievements

FHIR Bundle

Section 1
Section 2
Section 3
Section 4
Section 5

Section 6

EuroVULCAN

Using RDFa Standard for
embeding semantic resources in
html:

https://mww.w3.ora/TR/xhtml-rdfa-primer/

<div prefix=* ty: http://some.where/thing/ lan:
http://other.place/terms/” >
<h1>Section</h1>
The content of this section is plain <span
about=“lan:markup”>HTML</span> content which may
contain things like
<ul>
<li> plain text </li>
<li about=“ty:item”> html| markup for bullets</li>
<|i about=*ty:head”> htm| markup for headers</li>
<li about=*ty:Font-mod"> htm| markup for bold and
italics</li>
</u|>
</div>

AND/OR HL7 FHIR
htmIElementLink extension

could be used:
http://build.fhir.org/ig/HL7/emedicinal-product-

info/branches/master/annotation.html#linking-structured-
resources-to-text-with-the-htmlelementlink-extension




—_— Discovered Issues/ Questions

Objective 4

1.Should the semantic annotation be fully automatic? There are several regulatory and clinical issues to
address for something like that to happen.

2. Which proposed annotation mechanisms are more suitable (if any)?
A) RDFa or htmlelementLink

B) should we annotate "the concept" or "something related to the concept"

3. How to make sure the annotation data is compatible / cross-linked to other sources of data (i.e IPS)

EuroVULCAN



——  Next steps

EuroVULCAN



— Participants

Name Organization
Catherine Chronkai HL7Europe

Giorgio Cangioli HL7Europe

Paolo Pierantozzi Datawizard

Sandro Conte Datawizard

Martin Ingvar

Karolinska Institutet

Alejandro Medrano Gill

UPM

Guillermo Mejias Izquierdo

UPM

Bente By Jansen

felleskatalogen

EuroVULCAN
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13. Implementing Vulcan

Michael van Campen, Vulcan
10:25 - 10:40




e Vulcan Inflection Point
Implement It

V Foundation

» Implementation Guides for Real World Data, Schedule of Activities, electronic
Product Information, Phenotypic Data, Adverse Event, FHIR to OMOP (in progress)

» Connectathons (ongoing)

* Governance, Membership

Go Global

« Expand outreach into Europe, Asia Pacific and other regions
* Regional activities, membership & promotion
» Showcase global HL7 FHIR efforts in clinical research

Financial models

VULCAN

AHLZFHIR Implement It
» Adoption Strategy: Proof of Concept/ Pilot, Tooling

* Maintain Implementation Guides

2023 & Beyond

New Content

» Use Case Map (Big Picture)
» Additional Use Cases
» Collaborate with other HL7 FHIR Accelerators

EuroVULCAN



——  Generic Adoption Framework as Background
Leveraging PROSCI’s ADKAR Methodology

Digital Adoption Framework

Vulcan Project

— P VULCAN

AHLZ FHIR

Adoption Governance Framework
Policy — Oversight— Control

Adoption Model .
Adoption

Knowledgebase

| Aw .
Each project / initiative . A |
potentially creating 1 or more Adoption ‘
Adoption Initiatives nltlatwes D | Desire

Knowledge
Project K | & i}

A A : | Ability

Create

Input

Key Initiatives - Priorities

Vulcan HL7 FHIR
Implementation Guide

L o
Continuous

Alignment Reinforcement

Additionaladeption b Lessons Learned,
requirements. Adoption Feedback

National Health / eHealth Strategy

Assessment

Feedback

EuroVULCAN



Adoption of Vulcan Implementation Guides (Standards)

Adoption Strategy

23 adoption challenges / opportunities / barriers (source: Advisory Council, February 2022)

Q.

© N O Ok b=

Funding (or lack of)
Legal barriers

Data ownership
Data Privacy

Lack of Standards
Egos

One more model

Misalignment between sources &
beneficiaries

Workflow

10. Benefits (or lack of) to clinicians

11. Consistency (or quality) of data

EuroVULCAN

12.Minimum Data Sets
13.Market forces & regulations

14.Fidelity loss of data through transforms /
mappings

15. Involvement (or lack) of EHR venders

16. More than unidirectional (EHR -> research)
17.Different models / mappings

18.Use of FHIR to make it accessible

19. Transparent to researchers (no extra burden)
20. Guide notices tied to funding

21.Mismatch of expectations and capabilities
22.Lack of awareness / understanding

23.FHIR training / understanding



——  Implementation Perspectives
Components of an Implementation Strategy

Some of the elements of an Implementation Strategy include...

Implementation
. Pilots (EPI Pilot Spain/Netherlands/Sweden?)
. Proof of Concept
. Live systems

. Implementation community

. Tooling support

. Community building (e.g. technology summit)
. Conformance / compliance

to be reviewed later...

EuroVULCAN
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Networking Break

10:40 - 11:00
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14. Perspectives on FHIR (Part 2 — European
Projects)

Bente By Jansen Felleskatalogen

Christel Daniel, Assistance Publique — Hopitaux de Paris (remote) +
Nicolas Riss, French National Agency of Digital Health (AN -
France

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH — a Pharmalex Company

Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin

Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30



VULCAN

HHLZFHIR

14. Perspectives on FHIR (Part 2 — European
Projects)

Bente By Jansen Felleskatalogen

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH - a PharmalLex Company

Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin
Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30
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Felleskatalogen is a private non-for-profit company
owned by The Association of the Pharmaceutical
Industry in Norway (LMI).

Our mission is to deliver freely available drug
information of high semantic and medical quality,
adapted to all digital platforms used by healthcare
professionals and patients in Norway.



Why be involved in
the ePl project?
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The Norwegian Directorate of eHealth
recommended using HL7 FHIR for data
sharing in 2019
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fm H L7. F H I R Snapshet 3: Connectathon 32 Base q !:.In!:
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P h Ot O i nt e rf a C e g Metication Difinition > Masufachirditambeliniion

This is Snapshot £3 for FHIR RS, released to support Connectathon 32. For a full list of available versions
see the Directory of published versions o\

Content Examples Detailed Descriptions Mappings Profiles & Extensions

Search Params

Resource ManufacturedltemDefinition - Content
r - \ | Biomedical Research and | Maturity Trial | Security Category: | Compartments: Not linked to
r - A Regulation ! Work Group | Level: 2 Use Anonymous any defined compartments

It is not usual to prescribe a red tablet with an "X" on it, so it is clear that this resource is not needed

for the prescribing workflow itself. However it may be useful during a patient consultation {or perhaps [

in response to an adverse event), to look up which tablet is the red triangle with an "X" imprint. These

definitional facts can be captured with this resource. They would likely never be on a prescription, but

| For an overview of this resource and others in the Medication Definition domain, also see
the module page

ManufactureditemDefinition is to be used when you nead to describe an actual physical medication
item such as a tablet or capsule. This is typically for regulatory or manufacturing use cases, rather than
day to day prescribing or dispensing.

This resource represents (for example) a single physical tablet. It can also represent physical liquids,
powders, capsules etc. When prascribing, it is not usually necessary to represent the physical
properties of the tablet that the patient will eventually receive and consume. Prescriptions make
statements about types of products or substances, in general terms or more specific, which
fulfilled by tablets (in some cases) but usually without directly talking about the details
It is not usual to prescribe a red tablet with an "X" on it, so it is clear that this resourc
for the prescribing workflow itself. However it may be useful during a patient consultat
in response to an adverse event), to look up which tablet is the red triangle with an "X"\ |
definitional facts can be captured with this resource. They would likely never be on a prescriptfon, but




"resourceType™: "M
"id": "40213
"extension": [ {
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CDS - Reduced
kidney function

Logic: If the patient
takes any of [ list of
drugs]and the patient

[ GFR measurement
value]isin[value range]
then display [ message].

GFR =Glomerular filtration rate is a blood
test that checks how well the patient’s
kidneys are working.




This logic is converted into three FHIR resources:

1. PlanDefinition - Contains the warning message,
metadata and references to the other resources

2. Library - Contains the logic expressed in COL
3. ValueSet - Representing the list of drugs

Resources loaded into a cqf-ruler server, and cqf-ruler
creates a CDS Hooks endpoint for the PlanDefinition

4



Does our solution match other real-world implementations?

We must extend cqf-ruler to search through all rules(drug
list and GFR value range combinations that have a warning
message defined). Was this done before?

Is this implementation useful and useable for any EHR
partner?
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Projects)
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Data enabled innovation

Sponsor perspective: Nadir Ammour, Sanofi R&D, Clinical Operations
University hospital perspective: Dr Christel Daniel, AP-HP, Sorbonne University, INSERM




— Data enabled innovation - Context

Two contexts of use of routine care data for research
Real-world evidence generation (RWE)

a Reinventing clinical trials

Objectives

Use cases from both sponsor & investigator site perspective
(Needs, process, workflow and actors involved, IT infrastructure and digital services)

Interoperability challenge

EuroVULCAN



— RWE - Sponsor perspective — the needs

Many use cases

Epidemiology/Pharmacoépidemiology

Patient characterization, disease incidence, treatment pathways, population-level effect estimation (using comparative cohort, case-
control, self-controlled case series, self-controlled cohort, or case-crossover designs), and patient-level prediction studies.

RWD for clinical trials : control arms of clinical trial/generalizability of clinical trials
Market access (early access programme, conditional market access (efficacy & safety)
Phenome-wide association studies

Health care management (quality indicators)

Digital innovation

Development/assessment of algorithms (including Al/ML algorithms)

EuroVULCAN



— Use case #1 — RWD for AI/ML

EUropean Federation for CAncer IMages (EUCAIM) (https://www.eibir.org/projects/eucaim/)
4-year project started in January 2023, 76 partners
Objectives

to deploy a pan-European digital federated infrastructure of FAIR cancer-related, de-identified, real-world images

to foster innovation and deployment of digital technologies in cancer treatment and care

* X %
* *
* *

*
* 4 K

European

Commission
.|

)y EUROPEAN CANCER
IMAGING INITIATIVE

An EU state of the art platform to demonstrate the power
of Artificial Intelligence and digital technologies to beat cancer

#EUCancerlmaging #EUCancerPlan #EUDigitalHealth #DigitalEU
December 2022

EuroVULCAN
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Use case #1 — RWD for AI/ML /\ ’\

Principal
A cohort builder, interfaced to the data source (EHR/Clinical Data inverstigator (Pl)
Warehouse/Registry) is used to build the relevant cohort for Al/ML

L AHL7FHIR

Laura, principal investigator, uses conort punaer to request the creation of the R
cohort R PI R

with the support of Mary, biomedical informatician, and Nathanael, data scientist

Biomedical ianti
Patients of interest + Data of interest (availability, quality) informatician Data (E%/;entlst

Metada of big data (medical imaging) are key to guarantee the provision of medical images that fit for (BMI)
purpose (development of the Al/ML algorithm)

Steven and Vince in the research IT department, set up the workspace for the R R

research team

R h IT staff
Requested data, tools and services (computing/storage capacity (GPU), etc) esearcn 1l sta

A multidisciplinary team develops and asseses the AlI/ML algorithms R R R
Step 1 : data exploration/curation PI BMI S
Step 2 : algorithm development and assessment R g
Biostatistician DS
(computer vision)



Clinical trial optimization

Feasibility study/site selection (EHR4CR, EU-PEARL, PENELOPE)
Pre-screening (EHR4CR, EU-PEARL, PENELOPE)

Data collection (EHR4CR, EHR2EDC)

EuroVULCAN



Use case #2a — Site selection - Sponsor perspective

Optimize study budget and timelines : Find the right sites and PI

Proxy data and
information

Claims data
Epidemiology data
Publications
Others..

1

Reported data and 2
information

 Investigators’ survey

* Feasibility
Questionnaire

Objective data and 3
information

Mine Electronic Health
Records to match
number of potential
patients

—

Weak Signal

EuroVULCAN

Strengthen the Signal




Use case #2a — Feasibility study/site selection

Warehouse/Registry) is used for eligibility determination

- _
2 DHL7 FHIR Feasibility manager

John, feasibility manager (global), and Virginia, study manager (local) need to Study manager
estimate — among other criteria - the recruitment capacity of potential (Pharma, CRO)
investigation sites

A querying tool, interfaced to the data source (EHR/Clinical Data R R

Using routinely collected care data

Virginia sends to the site (targeted Principal Investigators (Pl) and/or global R
site) the eligibility criteria (EC) of the clinical trial

Hopefully, the EC relevant for automatic patient eligibility assessment are
standardized into a computable format

Local study manager

LAAHLZ FHIR
Laura, principal investigator, queries the data source (EHR/Clinical Data Pl
Warehouse/Registry) to estimate the recruitment capacity
With the support of Mary, biomedical informatician, and Nathanael, data scientist BMI DS
Laura sends patient counts to the local study manager (‘ ’\
Local study manager

EuroVULCAN



Use case #2b — Prescreening - Sponsor perspective

Once the study site and primary investigator is confirmed, a contract needs to be set up and
logistics planning is initiated.

Both are based on expected number of patients to be enrolled.

During Site Initiation Visit, sponsor expect to see a list of potential patients pre-screened (pre-
identified) and ready to be invited for a screening visit.

During the time open for enrollement, pre-screening and recruitment is regularly monitored —
sponsor expect to see an active list of potential patients to secure enrélement target is met sooner
than planned

EuroVULCAN



2 AHL7 FHIR

Use case #2b — Pre-screening

A prescreening tool, interfaced to the data source (EHR/Clinical Data
Warehouse/Registry) is used — among other supportive interventions - to automatically
identify potential eligible patients (automatic prescreening)

QL AHL7FHIR

Laura sets up the query/algorithm for patient identification in the prescreening
tool

With the support of Mary, biomedical informatician, and Nathanael, data scientist

Hopefully, the EC relevant for automatic prescreening are standardized into a
computable format

The patient eligibility determination query is executed on a daily basis

Audrey, Clinical Research Assistant, regularly checks the list of automatically
prescreened patients and assesses their eligibility (chart review)

If the potential eligibility is confirmed, additional actions are conducted to invite the
patient to the inclusion visit

Audrey regularly sends counts of prescreened/recruited patients to the local
study manager

EuroVULCAN

PI

BMI DS

K

Clinical Research
Assistant

A

Local study manager



— Use case #2c — Data collection - Sponsor perspective

Up to 50% of the data that are entered in the clinical trial eCRF are also present in a structured way
in the EHR.

Avoiding manual data entry at site will
* not only reduce the burden due to the data entry,

* but also could help identifying information store in the EHR that can be hard to find (e.i.
medication), hence improve safety monitoring

« And finally reduces the workload/stress due to queries management (for site and sponsors).

» opens new opportunities for EHR-based registry trials and use of EHRs-data as external
control arm in comparative studies

EuroVULCAN



Use case #2c — Data collection

The Electronic Data Capture (EDC) system used to collect the data of the
CT is interfaced to the EHR (directly or through a connectivity module)

Mrs. Robinson arrives for a clinical trial visit and Laura logs into the EHR, pulls
up her record, and identifies the scheduled clinical trial visit

Because Mrs. Robinson informed consent indicated that it was permissible to do so the R
EHR/connectivity module recognizes Mrs. Robinson as a subject in Trial #1234, and

requests an eCRF from trial #1234, using the EHR/connectivity module’s capability to Principal
retrieve an external form for data capture inverstigator (Pl)

Because the query population was previously set up and enabled, new EHR data
(demographic, lab results, vital signs, concomitant medication, etc) automatically
populate the clinical trial data fields.

Laura reviews and approves the EHR data, captures additional data via the forms
and hits the submit button.

A copy of the document is archived in the site clinical trial document vault as
part of the permanent source record of the trial.

EuroVULCAN



—— Interoperability challenge

Interoperability, a prerequisite for digital innovations
Hospital data shall be FAIR (Findable, Accessible, Interoperable, Reusable)

Verson
data metadata
+[_oservation_period ] T [ comouee ]
Mletad: 3
Tocation_histary | || Metadata ] Allergies / Intolerances
Standardized

vocabularies U
- FiablEms

Vocabu ary " S Crerry

Immunizations

—— :

Results

Concepl_c ass
Concept_re'ztonship /
7 Procedures
J The International Patient Summary

https://ohdsi.github.io/TheBookOfOhdsi/CommonDataModel.html  http://hl7.org/fhir/uv/ips/ https://hl7.org/fhir/us/mcode/index.html
The need of FHIR implementation guides

To query EHR/CDW/registries & . .
To interface EHR to EDC systems :2 /A H L7 F H | R

Resuilts schema
Cunert
Cohort_defiatiion

Relatenstip
Concept_syromm
Standardized health

] | [Source to_concept_mag |

Standardized clinical data

[ Cont

Payer plan perod Crug strergth

EuroVULCAN



Interoperability challenge

Example : PENELOPE project

e

_-—" EDEN4Health -
‘& ATLAspy @EHDEN
The need of | = f‘. ¥ OHDSI \
OMOP <> FHIR mappings > oo Elibilty Ouest Data

Hub (ODH)

CI|n|caI Trlal EI|g|b|I|ty Standardized
Protocols Criteria Queries

CHY'

ROUEN NORMANDIE

French federated ~ CONSORE
network of databases in [«

oncology —

unicancer
|

EuroVULCAN



The need of
FHIR <> CDISC
mappings

cdisc

o] 8 b -
base ikael Erlandss
- ' a 2 ‘ ‘ 2 a fr"' i ar

EuroVULcAN "
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Development of collaborative French
Implementation Guides

Last Updated: March 2023




 — Nicolas Riss, PharmD, Developer

Interoperability Expert at the French National Agency of Digital Health

(ANS)
PariSanté Campus startups support on interoperability & standards @ AGENCE

\" . DU NUMERIQUE

P EN SANTE
Chair HL7 France (Interop’Santé) La transformation commence ici @
St
pXS
PariSanté
campus

9 ;
Interop Sante

Pour des systéemes d’information communicants

EuroVULCAN



—_— Initial State

« Usage of word / PDF without

* No validation pipeline

Improvement perspective

- Collaboration using GitHub to take advantage of collective thinking

- Conformance resource quality

EuroVULCAN



— Our strategy

W6t

uroVULCAN

IG Publisher

AGENCE

L.\5 .g‘;,’;{*:,‘f"": Partage de Documents de Santé on mobilité (PDSm) /d)‘ HL7FHIR

0.1.4 - Trakimplementation

Table of Contents - Accusil <prev | botiom | next

IFamon Documents de Santé an mobili (PDSM) - Local Davelopment buikd (v0.1.4). See the Diractory of published versions o

Accueil

Official URL. http://1 Lhe «fhir.fr.pdsm Version: 0.1.4

Draft as of 2023-03-01 Computable Name; #osn
Note » Iniroduction

Cette spécification e51 destinée 8 concertation avec deux objectfs + Leciomi cible

1- Propaser une nouvelle manire de publier d grace b des o tuisd | = Standards ubiiss

parti e 11G Publishar, ousl officiel HL7. « Los fux

2- Propeser un nouveau flux d'slimentation simplifié de documents.

Pour 'heure, Ia volet du C1-S1S PDSm au format pdf reste la source de vérié.
La dépendance vers les profis frangals dintaropSanté n'est pas mise an piace, car limpart du package cause des errours en cours dinvestigation.

71 Introduction

Ce document présente les spécifications lechniques du vole! “Partage de documents de sants en mobiité”. Sa production est basée sur les les des Echanges du volet
Partage de Documents de Santé * (SFE-PDS) et le profil MHD (# (Mabile access to Health Documents) défini par IHE (Integrating the Healthcare Entreprise)

Il s'agit d'un volel de la couche service spécifiant les o sans coniraindre ces derniers. Les spécfications lides aux documents de santé consiiuent les volets de
Ia couche métier du CI-SIS.

A noter que I ddnomination du vol « Pariage 08 Gocurants 0 santh en mobiié » est pss restrictive. En effel lea stenderds lechriques, par opposi
volet historique « Partage de documents de santé », permetient e déploiement de cas d Usage en mobilité mais ces spécifications peuvent également &re mises en ceuvre dans d‘autres cas
d'usage.

.2 Lectorat cible
Ce document s'adresse das interfaces de o 1o partage de documents de santd ou 4 touts aulre parsonne Intarvenant dans le processus

de mise en place de ces interfaces



—— Why using GitHub ?

» Habits of developers, Open Source

*Developers
.

« Allow users to report issues at any time
* ANS/Kereval

Create Branch

« Collaboration using Pull Requests

Pull Request

« Facilitates versioning

*Check FSH grammar
*Launch the FHIR Validator
*Publication a ci-build version on github.io

Unit Test Results

e Creation of GitHub workflows

*Release on « interop.esante.gouv.fr »

vir-worklows.yml

© Call-Fhir-Wo... / Call-Sushi 1= & * @ Call-F.. /.. [ Test-Unitaire Im 5 © Call-FhirW._. /. / publish &m 485

@Mael Priour

EuroVULCAN



—_— First POC of collaboration — HealthcareService

« Collaborative work with Kereval using PRs

« See every changes made, have discussion / comment on a particular
context

 Automatic control & validation with the GitHub workflows

@Sylvain Demey

EuroVULCAN



— Dependency graphs and list of projects
@Yohann Poiron

fr-core package

OWNER : HL7 France
(Interop’Santé)

|Gf PDd,ST |G mesures IG ROR
(fr medical (fr vital signs) (HealthcareServices)
documents sharing)
OWNER : ANS OWNER : ANS .
MHD dependency @Nicolas Arnoux %V;;\:\I,E;n' Sg‘,ﬁey

Next specs to adapt :

- CareTeam management
- Schedule

- Event notification

EuroVULCAN



—_— Collaboration and clinical trials

» Wide variety of medical data for clinical trials

« Usage of collaborative thinking is mandatory to create interoperability
specifications (interoperability expert, medical expert, developers)

Next steps
* Publish the first release of an Implementation Guide (this month)
* How to benefit from medical expert knowledge ?

* Develop a maturity model for Implementation Guide

EuroVULCAN
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Thanks for listening!
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14. Perspectives on FHIR (Part 2 — European
Projects)

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH - a PharmalLex Company

Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin
Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30

-
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UK FHIR Landscape

- Training
- Bi-annual interop forums
Collaborations

- HL7 UK FHIR Board (May 2021)

HL7UK LLH LMEE* & S,'j; NHS

Digital SCOTLAND /i

Professional

FACULTY OF CCIO Health CIO

PRSB Jiws ‘ CLINICAL Advisory 0) Advisory )
Body (7 INFORMATICS  [5 Panel Fansl

ec - M\ M

INTEROPen

HL7UK |
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UK FHIR Landscape

UK Core FHIR

HL7 International — National |G Implementations
NHS digital, data and technology standards framework

> 7. All NHS digital, data and technology services should support FHIR-based APls to enable the delivery of seamless
care across organisational boundaries

NHS England Information Standard Notice DAPB4020: UK Core Fast Healthcare Interoperability
Resources (FHIR) Release 4 (R4) Governance (March 2022)

UK Core Implementation Guide (Profiles, R4)

» STU1 - UK Core Implementation Guide 1.0.0 - STU1 (Jan 2023,12 Profiles)

» STUZ2 Candidate - UK Core Implementation Guide 1.1.0 - STU2 Release for Ballot 2 (March 2023, additional 18
profiles)

» STU3 Candidate- UK Core Profiles Development Sprint 6 (March 2023, additional 7 diagnostic related
resource profiles)

UK Core Access Implementation Guide (Jan 2023, Direct Care and Subject of Care Access API)

> International Patient Access Implementation Guide
14 March 2023 - FHIR UK Core Hackathon 2023 REWIRED

2023 =




UK FHIR Landscape

= HL7 UK Community Process
« HL7 UK FHIR Community Implementation Guidance Project Reqistry

= Nov 2022 - HL7 UK response to How Standards Will Support Interoperability response to NHS
Transformation Directorate Standards & Interoperability programme Strategy Review &
Consultation

= Nov 2022 - UK Mobilising Computable Biomedical Knowledge (MCBK) National Institute of
Clinical Excellence (NICE) Collaborathon on computable guidelines

HL7UK —



UK Clinical Research Landscape

Department

= Department of Health and Social Care (DHSC) ZHeans

- Covers health and adult social care matters in England + few elements of matters not otherwise devolved
to the Scottish Government, Welsh Government or Northern Ireland Executive.

- Functions carried out by arms-length bodies (ALBs) include executive non-departmental public bodies
such as NHS England (now incorporates NHS Digital) and the Health Research Authority (HRA), and
executive agencies such as the Medicines and Healthcare products Regulatory Agency (MHRA).

- Manages the work of the National Institute for Health and Care Research (NIHR)
- Policy
> June 2022 - The Future of UK Clinical Research Delivery: 2022 to 2025 implementation plan
= March 2021 Saving and Improving Lives: The Future of UK Clinical Research Delivery
= June 2021 The Future of UK Clinical Research Delivery: 2021 to 2022 implementation plan
Developed by UK Clinical Research Recovery, Resilience and Growth (RRG) programme
> April 2022 - Better, broader, safer: using health data for research and analysis (The Goldacre Review)
> Dec 2022 - Genome UK: 2022 to 2025 implementation plan for England

HL7UK —




UK Clinical Research Landscape

@%

Department

= Department of Health and Social Care (DHSC) gt
Legislation
> Health and Care Act 2022
= |ntegrated Care Boards (ICBs) and Integrated Care Systems (ICSs)
> Data Protection and Digital Information Bill

HL7UK



UK Clinical Research Landscape

. Department
= Department of Health and Social Care (DHSC) it
- Policy
> March 2021 Saving and Improving Lives: The Future of UK Clinical Research Delivery
= Vision

v" Clinical research delivery embedded in the NHS

v" Patient-centred research

v Streamlined, efficient and innovative clinical research

v Research delivery enabled by data and digital tools

v A sustainable and supported research delivery workforce

= Strategy and plans for delivery
v Improving the speed and efficiency of study set-up
Building upon digital platforms to deliver clinical research
Increasing the use of innovative research designs
Aligning research programmes and processes with the needs of the UK health and care systems
Improving visibility and making research matter to the NHS
Making research more diverse and more relevant to the whole UK
Strengthening public, patient and service user involvement in research

HL7UK

v
v
v
v
v
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UK Clinical Research Landscape

Department

= Department of Health and Social Care (DHSC) @t
- Policy
> April 2022 - Better, broader, safer: using health data for research and analysis (The Goldacre Review)

» Trusted Research Environments (TRE)

= Reproducible Analytic Pipelines (RAP)
v hitps://analysisfunction.civilservice.gov.uk/support/reproducible-analytical-pipelines/
v https://nhsdigital.github.io/rap-community-of-practice/

= Bennet Institute for Applied Data Science 3 BENNETT
v OpenSAFELY, OpenPrescribing, TrialsTracker

PPPPPPPPPP
AAAAAAAAAAA

HL7UK —



UK Clinical Research Landscape

Medical
= Medical Research Council (MRC) - Cotnel

- UK Research and Innovation (UKRI) Council
- Institutes, Units and Centres

> 5 Institutes

HL7UK

Laboratory of Molecular Biology
London Institute of Medical Sciences
Health Data Research UK

UK Dementia Research Institute
The Francis Crick Institute




UK Clinical Research Landscape

) . National Institute for
= National Institute of Health Research NlHR Health and Care Research

HL7UK

Work directed by the Chief Scientific Adviser at the Department of Health and Social Care (DHSC) and by
the Director and Senior Management Team of DHSC's Science Research and Evidence Directorate.

Centered on England but collaborate closely with the devolved administrations in Scotland, Wales and
Northern Ireland. We are also a major funder of applied health research in low and middle income
countries, work that is principally funded through UK aid from the UK government.

15 Clinical Research Networks (CRNs), 30 Specialties




UK Clinical Research Landscape

National Institute for

= National Institute of Health Research NlHR i s Ce R

HL7UK

Governance

Department of Health and Social Care

| NIHR Strategy Board ~ Saa  —P

. P— . ®
Chief Scientific Adviser a

Programme Directors ans Director of Science, Research and Evidence a

Dean for the NIHR Academy a —_— Senior Management Team AP
Science, Research and Evidence Directorate Y Y

NIHR Centres °
Executive Board L]

Membership comprises NIHR Clinical Research Network Coordinating Centre (CRNCC)

e ERu el EIG I T Re L CEI Hosted by University of Leeds and Guys and St Thomas’' NHS Foundation Trust
+ NIHR Communications Director

« NIHR Chief Digital Officer

RN T S TRV NIHR Academy Executive
Hosted by Leeds Teaching Hospitals NHS Trust

NIHR Evaluation, Trials and Studies Coordinating Centre (NETSCC)
Hosted by University of Southampton

NIHR Centre for Engag t and Di ination (CED)
Hosted by LGC

Individual Coordinating Centre Contracts

NIHR Central Commissioning Facility (CCF)
Hosted by LGC

NIHR Office for Clinical Research Infrastructure (NOCRI)
Hosted by LGC

—> Contractual relationship
— Advisory relationship




UK Clinical Research Landscape

National Institute for

= National Institute of Health Research NlHR | Hosteh and Care Research

- Clinical Research Network Coordinating Centre (CRNCC)

> Integrated Research Intelligence System - Policies
= Funding System Integration (Hosted by another NIHR department)
= Central Portfolio Management System (CPMS)

= Local Portfolio Management Systems (LPMS) Integration ( Edge, ReDA, R-Peak, Studyline/Siteline,
Documas)

= Reference Data and Terminology Service (RTS) )

» |nternational Standard Registered Clinical/soCial sTudy Number (ISRCTN) Integration -> WHO
International Clinical Trials Registry Platform (ICTRP)

= Integrated Research Application System (IRAS) (Hosted by NHS Health Research Authority (HRA)
= Be Part of Research (Subject registration/recruitment/matching UK wide) % e

PART OF
&ESEARCH

HL7UK —



UK Clinical Research Landscape

National Institute for

= National Institute of Health Research NlHR | Hesith and Care Research
- Clinical Research Network Coordinating Centre (CRNCC)

> Integrated Research Intelligence System
= Open Data Platform (ODP) (Qlik, mostly internal)
= NIHR Open Data (Qlik)
= |dentity Gateway (IDG) (Identity Authentication)

- NIHR BioResource

» Coordinating centre is located in Cambridge and is hosted by Cambridge University Hospitals NHS Foundation Trust in
partnership with the University of Cambridge.

> 18 local BioResource Centres across England
» Cohorts — Common diseases, Rare diseases, DNA, Children + Young People's Health Resource(D-CYPHR), COVID-19

HL7UK —



UK Clinical Research Landscape

NHS

Health Research

NHS Health Research Authority (HRA) Authority

- Arm’s length body of the Department of Health and Social Care (DHSC) in England. The HRA exists to provide a
unified national system for the governance of health research.

- Integrated Research Application System (IRAS)
- Research Ethics Service (RES) and Research Ethics Committees (RECSs)
> Approved REC Summaries

HL7UK —



UK Clinical Research Landscape

Medicines & Healthcare products

= Medicines and Healthcare products Requlatory Agency (MHRA) |Reguitory Agency

Executive agency of the Department of Health and Social Care in the United Kingdom, responsible for
ensuring that medicines and medical devices work and are acceptably safe.

- 3 main centres:

» MHRA Regulatory — the regulator for the pharmaceutical and medical devices industries

» Clinical Practice Research Datalink (CPRD) — licences anonymised health care data to pharmaceutical companies,
academics and other regulators for research

= Speedy Patient Recruitment INto Trials (SPRINT)

» National Institute for Biological Standards and Control — responsible for the standardisation and control of biological
medicines

- Guidance

> Dec 2021 - MHRA guidance on the use of real-world data in clinical studies to support requlatory
decisions

- Nov 2022 — Announced12 Month delay to new UK Medical Device Reqgulations (MDR) July 2023 -> Jul7
2024 Implementation of the Future Regulations

HL7UK —



UK Clinical Research Landscape

NHS|
= NHS England England

- Accelerated Access Collaborative (ACC)
» ‘Our ambition is to help make the UK one of the most pro-innovation health systems in the world.’

» Formed in response to the Accelerated Access Review published in October 2016, the AAC is chaired by Lord Ara
Darzi

= ‘Our goal is simple: speeding up access to the best technologies and products — leading to better care for
patients. We are excited by this challenge and are proud to have such a prestigious and wide-ranging
number of member organisations working with us.” Lord Darzi, Chair of the AAC
> Includes an ‘Embedding research in the NHS’ Track
- DigiTrials
> Feasibility Service
- NHS Genomic Medicine Service (GMS) Research Collaborative
> Partnership between the NHS GMS, Genomics England and the National Institute of Health Research (NIHR)
- Jan 2023 - NHS Federated Data Platform

HL7UK —



UK Clinical Research Landscape

Genomics ==

= Genomics England 7 =EE
- Company fully owned by Department of Health and Social Care (DHSC)

- Projects
> 100,000 Genomes Project

» UK Biobank biobank’
Long-term biobank study investigating the respective contributions of genetic predisposition and environmental exposure
(including nutrition, lifestyle, medications etc.) to the development of disease. Began in 2006.
Following around 500,000 volunteers in the UK, enrolled at ages from 40 to 69. Initial enroliment took place over four
years from 2006, and the volunteers will be followed for at least 30 years thereafter.

HL7UK



UK Clinical Research Landscape

= NHS Confederation () NHS Confederation

Membership body for organisations that commission and provide National Health services in England,
Wales and Northern Ireland founded in 1990.

Joint Action Towards the European Health Data Space (TEHDAS) nominated UK Partner

HL7UK



UK Clinical Research Landscape

= Devolved administrations
Northern Ireland
> Health and Social Care, Northern Ireland (HSCNI)
= Public Health Agency
v Research and Development Division
= Clinical Research Network

HL7UK



UK Clinical Research Landscape

= Devolved administrations
- Scotland
> NHS Scotland
= NHS Research Scotland
v The Scottish Health Research Register and Biobank (SHARE)
> Public Health Scotland
> National Records Scotland
» National Health Service Central Register (NHSCR)
» Research Data Scotland (Charity)
- Wales
> Health and Care Research Wales (HCRW)
= SAIL Databank (Powered by Secure eResearch Platform (SeRP))
> Digital Health and Care Wales (DHCW)
» National Data Resource (NDR)

HL7UK



UK Clinical Research Landscape

HDRUK

= Health Data Research UK ieaith bata Research uk
Independent, charity organisation supported by 10 funders, with work based at 31 locations across the UK

- HDR UK Gateway
» Metadata schemata https://github.com/HDRUK/schemata
> Datasets https://github.com/HDRUK/datasets

> Cohort Discovery
= COVID-Curated and Open aNalysis aNd rEsearCh plaTform (CO-CONNECT) @
= Convenient and Reusable Rapid OMOP Transformer (CaRROT)

> Phenotype Library
> Phenoflow %

HL7UK —



UK Clinical Research Landscape

HDRUK

= Health Data Research UK |iaith bata Research UK

- National Projects
> National Multimorbidity Resource
> National Phenomics Resource
> National Text Analytics Resource
> Reproducible Machine Learning in Health Data Science

HL7UK



UK Clinical Research Landscape

HDRUK

= Health Data Research UK |icaith pata Research UK 5

UK Health Data

- The UK Health Data Research Alliance (co-ordinated by HDR UK) fesgrenatinee

» Members include organisations representing national organisations, NHS trusts, research institutes
and charities.

> Projects

HL7UK

Data Standards and Quality
v April 2021 Principles for Data Standards Green Paper
Alliance Governance Consultation
Using Linked Data for Research: Challenges with UK Health Ecosystem
Data Access and Governance
Improving transparency in data use
Diversity in Data
Engaging and involving practitioners, patients and public
Aligning approach to Trusted Research Environments
Supporting Health Data Research Innovation Gateway development

h




UK Clinical Research Landscape

HDRUK

= Health Data Research UK |icaith pata Research UK

- Data and Analytics Research Environments UK (DARE UK)

» Funded by UK Research and Innovation with Phase 1 led by He‘alth Data Research UK
(HDR UK) and Administrative Data Research UK (ADR UK) { vADRUK

> Phases

= Phase 1: Design and Dialogue (July 2021 — March 2024)
= Phase 2: Build, Test and Establish (timelines TBC)
= Phase 3: Deliver, Optimise and Federate (timelines TBC)

HL7UK —



UK Clinical Research Landscape

HDRUK

= Health Data ResearCh UK Health Data Research UK
HDR UK Hubs = Alleviate

Gut Reaction
The Hub Network INSIGHT

PIONEER

Rlleviate i
e Discover-NOW =« DATAMIND
Domain expertise: Pain Domain expertise: Linked real world data ) OW

: : = Discover-N
£ Gut Reaction EJREATHE SCOVE
Domain expertise: Inflammatory Bowel Disease Domain expertise: Respiratory " M
@ INSIGHT DATA-CAN - DATA-CAN
Domain expertise: Eye health Domain expertise: Cancer DigiTriaIS
/7 PIONEER # DIGITRIALS
Domain expertise: Acute Care Domain expertise: Clinical Trials

DATAMINC

Domain expertise: Mental Health

HL7UK



UK Clinical Research Landscape

HDRUK

= Health Data ResearCh UK Health Data Research UK

- HDR Global
» International COVID-19 Data Alliance (ICODA) (Convened by HDR UK) ICO
- Partnering with The Global Health Network == _- ctosa

HEALTH
~ NETWORK
bling research by sharing knowledge

HL7UK



UK Clinical Research Landscape

= Office for Strategic Coordination of Health Research (OSCHR)
Strateqgic Coordination of Health of the Public Research (SCHOPR)

HL7UK



UK Clinical Research Landscape

= Other
- Wellcome Trust (Research Fundinq)
» Wellcome Sanger Institute - Sahger E?':‘
- Association of the British Pharmaceutical Industry (ABPI) 2PPi,
- Association of Medical Research Charities (AMRC) AMI'C

- Newcastle University -> Data to Knowledge (D2K) Research Group -> DataSHIELD
> https://www.datashield.org/ implementations @

HL7UK



UK Clinical Research Landscape

= QObservational Health Data Sciences and Informatics (OHDSI) Observational Medical

Outcomes Partnership (OMOP) Common Data Model (CDM) adoption in the UK

= European Health Data & Evidence Network (EHDEH)

- A federated network of Data Partners - the
EHDEN project aims to collaborate with
diverse institutions, data sources and data
custodians across the EU, with a goal of
harmonising source data to the OMOP
common data model locally, within a
federated network.

HL7UK

Geographic spread of data pariners. The shade of blue indicates
the # of data partners in that country (darker = more)

Applications (n=405)

@ Awarded applications (n=166)



UK Clinical Research Landscape

= European Health Data & Evidence Network (EHDEH)

- https://www.ehden.eu/datapartners/

\ Ireland (1)

Dublin

United Kingdom (17)

England
Scotland

Wales

HL7UK



UK Clinical Research Landscape

- Observational Health Data Sciences and Informatics (OHDSI) Observational Medical
Outcomes Partnership (OMOP) Common Data Model (CDM) adoption in the UK

Clinical Practice Research Datalink (CPRD)
»  Clinical Practice Research Datalink GOLD (CPRD) to OMOP CDM ETL Documentation
https://ohdsi.github.io/ETL-LambdaBuilder/docs/CPRD
UK Biobank

> 2021 OHDSI Global Symposium
Conversion of UK Biobank into the OMOP CDM: New Data for Inferences Between Episodic Care
Mapping UK Biobank to the OMOP CDM: challenges and solutions using the delphyne ETL framework
https://thehyve.github.io/ukbiobank-omop-etl/

HL7UK —
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14. Perspectives on FHIR (Part 2 — European
Projects)

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH — a Pharmalex Company

Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin
Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30
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IDMP Ontology

Rafail Kasapis, OSTHUS GmbH



The Problem: Diverging IDMP implementations create more silos

and are a risk for envisioned standardization benefits of IDMP for drug
safety, innovation and operational efficiency.

Substance
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Silos and many costly point-to-point integrations

2022 The IDMP Ontology - Collaborative Implementation of IDMP in pharma

_
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The IDMP Ontology provides a universal implementation of the

IDMP product data model as a common language to effectively
bridge the gap between people, processes, and systems.

Substance
Standards Developing Organizations

; 5011240 Units - i
| Pharma Company Healthcare Providers

E .m |
<y o Be y i
a YN @ md

T = - 5 drp] ie

: 5 . Supplier
‘ A\ 1o, ) Pharmaceutical —— Universities
s

N = Product e
: Health authorit
1697 Medicinal » |
150 =

Patient Organizations

Product J =
8 - 8
Software Providers o o &
P == IDMP Ontology I ——

|50116 - @

RDF
ISO IDMP Standards _* Collaborative implementation creates interoperability by design , @
[ PDF | s
P
2022 The IDMP Ontology - Collaborative Implementation of IDMP in pharma rﬁ g



Our agile governance framework ensures effective industry alignment.

IDMP Ontology Executive Advisory Board

Strategic guidance on long term roadmap (1 every 2 months)
Senior executives from founding pharma companies and key industry or regulatory stakeholders.

Project Steering Team

Provide direction and make strategic decisions on quarterly project priority tasks (at least quarterly)
Sponsoring organizations

) NOVARTIS MEBREK GSIK (e Johmonfohmon
AMGEN AstraZeneca/i? obbvie @Pﬁw‘ ses

Project Core Team

Collaborate and deliver on project scope and target results (bi-weekly)
People assigned from the Steering Team + WS team leads + selected key experts

STREAM STREAM STREAM STREAM

5l z4ad

Ontology Use Case Value Capture &
Use Case Specification

Ontology Governance

& Hosting Development Implementation
P e A, . =
EDMCouncil EDMCouncil OSTHUSO /\CCURIDS Chemenics OSTHUSO

Project Community of Interest

Present project results and insights for a discussion in an open forum of innovators (every 6 weeks)
whole team with an open list of interested people from any organization

Implementation Feedback

Requirements

Project Lead &
Management

Gerhard Noelken, Sheila Elz
Heiner Oberkampf, Jan Kroh,
lvana Miljkovic

Pistola
Alliance

Agile Project
Organization

Marketing
Communication

Stakeholder
Management

Interested Parties

Regulatory Agencies

FDA G-SRS ™ =[=IEE
0 E\JwFANM?DlClNLS AGENCY o m
SPOR Mo

c B G COLLEGE TER &‘_:g\ World Health

BEOORDELING VAN
GENEESMIDDELEN Organization

Standards Development Organizations

] W4 SNOMEDCT =

Government Initiatives
PH Trade Associations D]/‘\
Projects

UNJCOM & accumulus

Not-for-profits

Vendors
E.g., Veeva

2022 The IDMP Ontology - Collaborative Implementation of IDMP in pharma
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Main Work Streams and Deliverables

Project Management
(Core Team, Steering Team, EAB)

Stakeholder Communication
(Col, related initiatives, new members etc.)

Value Capture Business Value (ROI)

Use Case Specification
(Regulatory-Manufacturing, further use cases)

Implementation Requirements
(competency questions and data description)

Ontology Development
(Terminology & Ontology)

mmmmne  Quarterly Ontology Release

Public Use Case Implementation
(Public Data)

Pharma Use Case Implementation
(Pharma Consulting)

Public Demonstrators

Internal pilots and use

O,

Collaboration is
aligned in agile
meetings within a
2 week sprint
cycle

15 March, 2023 The IDMP Ontology | EuroVulcan

UC = Use Case
CQ = Competency Question
EAB = Executive Advisory Board

© Pistoia Alliance



se Cases relate and cover to the IDMP Data Model © ongoing Work

Iteratively covering
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1D

Competency Question

uci-cal
uC1-cQ2
ucCi-cQ3
UC1-CQ3.1
uCi-ca4
UC1-CQ4.1
UC1-cQs
UC1-CQ6
uci-cQ7
UC1-CQ8
uC1-cQs
ucC1-CQ1o
uUC1-CQl1
uc2-cQl.l
UC2-CQl.1a
uc2-cQl.1ib
uC2-CQl.1c
uc2-cal.id
ucC2-CQl.2
uc2-cQ2.1
ucC2-CQ2.2

Which substances have the common active moiety <X>?

What is the active moiety of substance <X>?

What are the products that contain substances with common active moiety <X>?
What is the basis of strength for substance <S> in product <P>?

Which EV code (future SMS code) does the substance <S> have?

CQs from MVP Phase
In addition to CQ4: What FDA UNII code, ATC Codes, ... Does the substance <S> have?

refinements
In which clinical trials were the authorized medicinal products <P> administered? ( )

Which investigational/authorized medicinal products contain the substance <S> or its active moiety <M> or any other substance related to active moiety <M>?

Which manufactured items contain substance <S> as an ingredient of type “active”?

Which investigational medicinal products are related to manufactured item <M>?

What is the molecular structure of substance <S>?

Are two substances <A> and <B> the same? If not, what is their relationship, if any? Further substance CQs
What is the non-salt, non-hydrated, non-ester form of substance S? (aka: What is the parent substance of substance <5>7?) (Ongomg)

In which manufactured item is substance <S> used?

In which substances (active, excipient, packaging materials etc.) is substance <S> found?

In which (Global) SKUs is substance <S> used?

In which materials (package item (container) constituent) is substance <S> used?

Phase 2: 2023-Q1 Scope

In which packaging is substance <S> used? .
(ongoing)

In which production/manufacturing steps is substance <S> used?
Which Marketing Authorization Number(s) does a sellable article (Material in ERP) have?

Which marketing authorization does this supply material <M> relate to?

15 March, 2023

The IDMP Ontology | EuroVulcan

© Pistoia Alliance



Ontology Modeling Example: accurate representation of active

moiety

GSRS ™
ARIPIPRAZOLE LAUROXIL -

Relationships: Active Moiety

Related Record Type
WO9C3Q6D4HE
ACTIVE MOIETY (FOR EXCLUSIVITY) <€
N-HYDROXYMETHY1L ARIPIPRAZOLE z
82VFR53178
ACTIVE MOIETY D

ARIPIPRAZOLE z

uone|aJs Aysiow aaoe sjdwis

ISO-11238 Definition (Substance)

moiety = “Entity within a substance that has a complete and continuous
molecular structure”

“The active moiety of a stoichiometric or non-stoichiometrical substance
molecule is considered that part of the molecule that is the base, free acid or ion
molecular part of a salt, solvate, chelate, clathrate, molecular complex or ester.”

Challenges in accurately modelling (active) moiety

* The term “active” moiety leads to confusion -> many parts of a substance can
have some pharmacological or physiological impact.

* Moieties cannot be classified as “active” without context -> the same
molecule can be “active” as part of one substance and “not active” in another.

Active moiety concept (aka ‘parent substance’) is different in different
organizations or even within one organization. This requires specifying roles
and contexts correctly, e.g. regulatory, chemical, biological..

© Pistoia Alliance



Ontology Modeling Example: Interoperability between
Regulatory with Manufacturing

Bayer: A supplier gets replaced — identify

GSK: Remove HSA from all Novartis: Remove a toxic/restricted substance - . . Roche/J&J/Merck/...: Enable back
. X A . . which substances are procured from this - )
manufacturing steps of Varicella Identify all manufacturing processes containing a . . . traceability from late product lifecycle
. . . . . .. supplier and in which products these are used, i
vaccine potential source of Nitrosamine or Titanium dioxide . stages back to the earliest molecule stages
to access impact
IDMP Ontology

IDMP Perspective Manufacturing Perspective

In a box, with label and

Pharmaceutical Medicinal Packaged Medicinal leaflet SpeCiﬁc to market
Product Product Product |

package ltem with label | with container, but no label
(Contgainer) - 3 * Filled Product

/ |

Manufactured with specific dosage ' without volume 0

Finished Product

Manufactured Article
Item

Substance ‘

Ingredient

substance in a media Manufactured Article

(Starting material)

Specified
Substance

© Pistoia Alliance



3 IDMP Knowledge Graph:

Testing the ontology along concrete use cases and data

IDMP Ontology substance

Formal semantic definition of concepts,
relationships and attributes from the ISO
IDMP standards.

has molecular

subclass structure MAX 1

single substance molecular structure

A

—> A few hundred concepts
- Need accurate and agreed patterns subclass POlymer substance

chemical substance

IDMP Data Graph

Any data object that are described by
the concepts of the IDMP Ontology

hasActiveMoiety

Amlodipine Besylate Amlodipine

= Many millions of objects
- Our test data

DMP Ontology + IDMP Data Graph

Enable business
users to answer
questions

What substances
have a common

active moiety?

Which products contain
titanium dioxide?/\

!

YOUR USE CASE

15 March, 2023 The IDMP Ontology | EuroVulcan
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Demo: Give me all substances with a common active moiety Amlodipine
P'si:oé/—\lliance ,ﬂrmmgg 0 =

Q
&

Search Y. Y. B uci-cat: substances with a common active moiety <M>

Qe w - aclive moiety: "AMLODIPINE"

fii

11 results in 2 datasets (0.034 seconds)

Il

-
o4

L.J

a Label type has active moiety Source Datasets Action
> AMLODIPINE MALEATE Calcium Channel Blocker > AMLODIPINE ®
> AMLODIPINE BESYLATE DIHYDRATE chemical substance AMLODIPINE (O]
> Amlodipine nicotinate chemical substance AMLODIPINE ©
> AMLODIPINE MESYLATE MONOHYDRATE chemical substance AMLODIPINE GSRS ©®©
> AMLODIPINE MESYLATE chemical substance AMLODIPINE GSRS ®
> AMLODIPINE BENZOATE chemical substance AMLODIPINE ©
> AMLODIPINE CAMSYLATE chemical substance AMLODIPINE ®

—d
© Pistoia #
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Demo: In which clinical trials were the registered products administered?

stoia' Alliance

f‘aCCUF‘HIDS 0 B

Query for “In which clinical trials were
the Engerix B administered?”

Parameterized queries will be stored as
saved searches for business users.

Query Result with pilot data: clinical

1 PREFIX cmns-ra: <https://www.omg.org/spec/Commons/RegistrationAuthorities/>
2  PREFIX rdf: <http://www.w3.org/1999/82/22-rdf-syntax-ns#>
3 PREFIX cmns-id: <https://www.omg.org/spec/Commons/Identifiers/>
4 PREFIX idmp-eura: <https://spec.pistoiaalliance.org/idmp/ontology/ISO/Europeaniurisdiction/EuropeanRegistrationAuthorities/>
5 PREFIX cmns-txt: <https://www.omg.org/spec/Commons/TextDatatype/>
6 PREFIX cmns-cxtdsg: <https://www.omg.org/spec/Commons/ContextualDesignators/>
7 PREFIX idmp-sub: <https://spec.pistoiaalliance.org/idmp/ontology/IS0/IS011238-Substances/>
8 PREFIX rdfs: <http://www.w3.org/2008/81/rdf-schema#>
9 PREFIX cmns-pts: <https://www.omg.org/spec/Commons/PartiesAndSituations/>
18 PREFIX idmp-mprd: <https://spec.pistoiaalliance.org/idmp/ontology/IS0/I5011615-MedicinalProducts/>
11
12 SELECT DISTINCT ?clinical_ Trial ?trial_Name ?eudraCT_Number ?authorizedParty ?authorized_By ?trial_jurisdiction
13 WHERE
14 { BIND("Engerix B" AS ?PmedicinalProductLabel)
15 !marketingAuthorization
2 results
clinical_Trial trial_Name eudraCT_Mumber authorizedParty

https:/www.clinicaltrialsregister.eufctr-
search/trial/2010-022372-31/DE

Immunogenicity and Safety of
HEPLISAV™ Hepatitis B Virus Vaccine in 2010-022372-31 Dynavax Technologies Corporation
End Stage Renal Disease Patients

https/fwww.clinicaltrialsregister.eu/ctr- Comparison of Fendrix and double-dose Sheffield Teac hing Hospitals NHS

2014-002112-16

search/triall2014-002112-16/GB Engerix B in HIV non-responders Foundation Trust

trials where Engerix B has been
administered

European Medicines Agency Deutschland

United Kingdom of Great Britain and

European Medicines Agency Northern Ireland (ihe)

0-10000 >

>

© Pistoia Alliance



Pilot Implementation Setup for initial Feasibility Assessments

Business question: “Which products contain titanium dioxide and where are these products registered?”

Bayer Product Data Model Backbone

IDMP Ontology
ISO-11238, 1ISO-11239, ISO-11615, ISO-11616, ISO-11240 + Common Augmentations

Bayer Augmentation of IDMP Ontology Model

Some additional classes, relationships, and attributes to address internal needs

Harmonized Bayer Product Data Knowledge Graph

E synchronize I I I
Public IDMP-O aligned data graph*
? T alignment alignment alignment
alignment alignment

|
EMA SPOR FDA GSRS RIM Master Data Product Supply
Excel Exports JSON Dump Veeva Exports RDF Graph SAP

* Accurids hosted instance available at https://pistoiaalliance.dev.accurids.com/




) Alignment to IDMP Ontology Concepts

IDMP-OntoIogy TP VPP CTIRPP I NIRPIIIN ) susstance Business Questions:
: . 2/ relationships . . .
GSRS:Substance : « “In which manufactured items is
SPOR:Substance e titanium dioxide used?”

idmp:Substance

* “In which medicinal products is

BAY-CO:Substance

: substance “titanium dioxide
i ...................... W where are they reg|stered?
idmp:SpecifiedSubstance — SAP:REAL_SUB ] *
T P | :
SAP:Formulation ]
idmp:Manufacturedltem : v :
[ RIM:Product Variant ]
is included in ) ;
Nested simple &
complex products
idmp:MedicinalProduct 4[ RIM:AuthorizedMedicinalProduct FDA: GSRS
has authorization EMA: SPOR & xEVMPD
" - - Bayer: Compound Ontology & Master Data
idmp:MarketingAuthorization RIM:Registration ] Bayer: SAP
has authorized party :?:;\S;g: ORnlt’\gIogy
idmp:MarketingAuthorizationHolder — { SPOR:Organization ]

i""% Cluster Object

——— SPOR-Count —» Alignment source-target
p y ]‘——[ ry ] —> Object relationship




titanium dioxide Y. 8 Search for “titanium dioxide*

175 results in 7 datasets (0.138 seconds) —

Label type Source Datasets Acion Found 175 entities in 7 data sets

> Titanium dioxide substance ©®
> Titanium dioxide ren chemical substance ®
> Titanium Dioxide Class ®
> Titanium dioxide (PURE_SUB) > chemical substance  » m ®
> Titanium Dioxide en) > Material ®
> TITANIUM DIOXIDE PH EUR (en specified substance 1O
> Titanium dioxide + Zinc oxide PharmaceuticalProduct ®
> Titanium Dioxide/Zinc Oxide Sunscreen Class ®
> TITANIUM DIOXIDE BP (en specified substance ®
> TITANIUM DIOXIDE MICRONISED fen specified substance ®©

1-10 0f 175 >




B

A
BAYER

E

R

isincludedin

‘Complex’
Product Qlaira ® Qlaira (26+2), Film-coated tablet, 3 mg + 3 mg
Qlaira (Phase 1), Film-coated tablet, 3 mg
Qlaira (Phase 2), Film-coated tablet, 2 mg + 2 mg

Titanium dioxide

, Dienogest + Estradiol (Manufactured Item)
ADienogest + Estradiol (Manufactured Item)

itanium Dioxide (SAP:REAL_SUB)

Rivaroxaban (Medicinal Product)

‘Simple’ Product
Rivaroxaban

Rivaroxaban (Manufactured item)



Qlaira (26+2), Film-coated tablet, 3 mg + 3 mg (Marketing Authorization for Austria) s &

marketing authorization Registration
Qlaira (26+2), Film-coated tablet, 3 mg + 3 mg (Marketing Authorization for Austria)
UR https //pid bayer conV/

applies to Qiaira (26+2), Film-coated tablet, 3mg + 3mg

(oo AT e TS o) The marketing authorization is linked to the product

type marketing authorization holder

Label Bayer Austria Ges.m.b.H. LOC-100002234

URI https //pid bayer com/k :
° The authorization holder is linked to SPOR OMS
ype legal entity
Label Bayer Austria Ges mb H

https //spor ema europa euw/omswi/#/organisations/ORG-100000122

address LOC-100002234

Industry Pharmaceutical company

The authorization holder is linked to SPOR RMS
type OMS Party Category

Label Pharmaceutical company (en

IR https /ispor ema euro|

Support all the medicines regulatory use cases. These are commercial businesses licensed to research.
develop, or participate in the marketing and/or distribution of medicines, most commonly in the context of
healthcare. CROs will be regarded as pharmaceutical companies since they can also act as one n



Enable semi-automated creation of FHIR messages for submissions

What are the products that contain

Product Data Model Backbone a common active moiety X?

IDMP Ontology
180-11238, 1S0-11239, 1S0-11615, 1SO-11618, ISO-11240 + Common Augmentations

Pharma Augmentation of IDMP Ontology Model Answer business questions

Some it classes, i and attri to nts | needs Data Consumer

Harmonized Product Data Knowledge Graph

vl\\
A ) & o e EMA eAF
I IDMP-O aligned data packaged in a (PLIVI Por‘tal)

FHIR-message for submission

 synchranize

[ Public IDMP-0 aligned data graph* |
‘f T alignment alignment alignment

alignment alignment
EMA SPOR FDA GSRS RIM Master Data Product Supply
Excel Exports JSON Dump Veeva Exports RDF Graph SAP

15 March, 2023 The IDMP Ontology | EuroVulcan
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Getting Started with the IDMP Ontology

Visit the Project Website:

https://www.pistoiaalliance.org/pr
ojects/current-projects/idmp-
ontology/

Rafail Kasapis, OTSHUS GmbH
rafail.kasapis@osthus.com

Gerhard Noelken, Pistoia Alliance
gerhard.noelken@pistoiaalliance.org

4
Pistoia'Alliance
oo

Home Join the Allia; ~ JoinAProject ~ JoinaCommunity ¥ Submitan idea Events ¥ News

-. / I Nferior Wﬂl
Rm Va\:“

A well-defined ontology that bridges between regional and functional
perspectives on common substance-related data objects and global and
scientifically objective representations is required. The goal of our
project is to build an IDMP Ontology that enables deep, semantic
interoperability based on FAIR principles to enhance and augment the
existing ISO IDMP standards.

ACTIVE

Stay Up-to-Date

© Pistoia Alliance
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14. Perspectives on FHIR (Part 2 — European
Projects)

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH - a PharmalLex Company
Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin

Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30




The smart hospital - where are we today, where is
our near future?

Marco Schaarschmidt & Michael Rusongoza Muzoora - Representing Prof. Dr. med. Dipl.-Ing.
SylviaThun

Paris 2023 BT erers ot

................... ' Berlin Institute
I of Health
@ Charitée



BIH @ CHARITE

Our Mission: Translation!

The mission of the BIH is medical C I_l A R | T E f"”;‘;‘:;;i‘(-n

translation: The BIH aims to translate UNIVERSTTATEMEDIZIN BEBLIK
findings from biomedical research into
new approaches for personalised

prediction, prevention and therapy

and, conversely, to develop new

17,615 Charité employees, including

68 percent women | 32 percent men
employees from 119 countries, 3001 beds
- total revenues 2021: € 2.3 billion

« financial result 2021: € 7.8 million

research approaches from clinical
observations.

WORLD | OCTOBER
HEALTH | 16-18

BERLIN,
ST GERMANY

2022 & DIGITAL

Berlin Institute
of Health
I @ Charite



Money-centered
Analog

Communication
Servers

FAX
Administrative
Data Black Box

Slow

HIS

facilitates decision-making based on data-driven insights

Today

Tomorrow

EHR

Patient Centered

Transparent

Technology-driven

Fast/Smart/Agile

Data Driven: Al

Empathic

Precise & Accurate

P
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DigitalRadar Hospital *Fﬁ”r"gfssu"ﬁié’ﬂfﬁﬁ”m

DigitalRadar Krankenhaus

P_at_ient_ Structures
participation and systems

Resilience
Telehealth management
&
\J performance
—

Exchange of
information

Organisational &
data management

Clinical
processes

@ DigitalRadar

—_—

Mean points achieved by dimension in %.

Structures & Systems

Resilience management
and performance
Organizational control
and data management

Clinical processes
Information exchange
Telehealth

Patient participation

Berlin Institute
of Health
I @ Charite



Medical decision
making is the most
complex task done
still by human,
experience and art
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FUTURE

The Enabler:
Digitalization




pe Cycle Of The Top 50 Emerging -
jital Health Trends In 2021

t ( e Much progress not expected

Employee

wellness programs .
_~ Exoskeleton

prosthe

Y |
Moderate progress expected
Robots in

rehabili- Clinical trial recruiting .
tation

Significant progress expected
Clinical trial management

Cloud computing
_~ Nutrition apps

Medication
Personal
genomics ._ SEDERLE I Virtual
services reality
) . in pain
N\ management

Mental
) igita health
b, ests D:gl_IaJ Ije:;.alﬂ-\. e
, Private bG Insurance Smartwatches S
d trackers
of .
) ity
] oation Smartphone
1 Wearable e health apps
1 health devices

The Medical Futureist

Rising Expectations
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COMMUNICATIONS

Predicting non-small cell lung cancer
prognosis by fully automated
microscopic pathology image features

Ce Zhang, Gerald J. Berry, Russ B. Altman, Christopher Ré, Daniel L. Rubin™® &
B

Nature Communications T, Article number: 12474 (2016) = Download Citation &

Letter | Published: 11 February

Evaluation and accurate diagnoses of
pediatric diseases using artificial
intelligence

Huiying Liang, Brian Y. Tsui, [...] Huimin Xia B

Nature Medicine 25, 433-438 (2019) Download Citation &

nature

International journal of science

Letter Publis| January 2017
Dermatologist-level classification of skin
cancer with deep neural networks

Andre B grett Kuprel ™, Roberto A. Novoa ™, Justin Ko, Susan M. Swetter, Helen M. Blau &

Sebastian Thrun

Nature 542, 115-118 {02 February 2017) ~ Download Citation &

[ FACECGENE

Smart Phenotyping. Better Genetics,

Artificial Intelligence and Orthopaedics

An Introduction for Clinicians

SCIENTIFIC REPORTS

e | OPEN | Publishe: 10 May 2037
Precision Radiology: Predicting longevity
using feature engineering and deep
learning methods in a radiomics
framework

B Gustavo Carneiro, Taryn Bessen, Jacinto C. Nascimento, Andrew P. Bradley

Scientific Reports 7, Article number: 1648 (2017) | Download Citation &

Al (Machine
Learning, Deep
Learning),
Data Analytics
in Medicine




Applications of Al in Healthcare

Diagnosis and
= Treatment G

Mobile
APPS

Predicitve
Modeling Risk

Prcision medicine
and genomics

Stratification

Discovery in Clinical Advanced

Trials Therapies

o~ Machine “
Engines




Digital Medicine Depends on Interoperability

Al and Big Data ]
provides algorithms with clear data g
structure and semantics
ensures validity of results
creates trust in digital technologies

Research

« Use of real-world data

» Generation of new research hypotheses
(with data mining and Al)

* Facilitates remote data processing

Communication

Enables information exchange ‘V‘v‘
prevents errors due to communication
barriers

reduces documentation effort

Patient empowerment

International cooperation

Linking of data across organizations@
rare diseases, precision medicine)

global coordination in public health (e.g.
infection control, epidemics)
Global availability of new technologies

of Health

Lehne M, Sass J, Essenwanger A, Schepers J, Thun S (2019). Why digital medicine depends on interoperability. np/ Digital Medicine. BI H Berlin Institute

@ Charite



Lexical ambiguity

The presence of two or more possible
meanings within a single word.

Semantic Interoperability

“I saw her duck”

Semantic Syntactic Syntactic ambiguity

The presence of two or more possible
meanings within a single sentence or
sequence of words.

Source: Wikipedia

Source: latimes
Source: ThoughtCo

Tower of Babel

“The chicken is ready to eat”

Berlin Institute
of Health
I @ Charite



Interoperability

éd 7
the ability of two or more systems or components to exchange information

and to use the information that has been exchanged JEEE Std 6701-217 (1997)

Organizational
interoperability

Semantic
interoperability

Syntactic
interoperability

Technical
interoperability

Berlin Institute
of Health
I @ Charite



EHR 2.0 and Medical Information Objects (MIO)

HL7 /df

International

Abbidung 3 -~ Gesamtbiid der Architektur der T1 2.0

Berlin Institute
I of Health
@ Charite



Document standardisation using SNOMED CT and FHIR (MIO)

4 N )
Prenatal care y Vaccination
e
- Qj - J

)
Dentistry ; , Pediatrician
Y VYV J X J

Laboratory Tele monitoring

Disease Management
Programmes

Berlin Institute
of Health
I @ Charite



Gematik & Gematik Infrastructure in Germany




ePrescription 0 HL7® FHIR’

ePrescription and patient app ePrescription & Token-Printout The "classic" paper Prescription

Ausdruek zur Einlisung Ihres E-Rezeptes. EEaEE
= [e]rleje i 1|
or. Erixa Freitrm vo f r—— :
Mustarmani r e
D Mustermann oot wm
s 12081984 | - — -
| HeidestraBio 17 5 - .
" b= | 51147 Ktin tai14
L e i
[ ]| toeat5300 | Azassaen | 1000
T (G R T
E]| 271111100 654321161 10.07 2012
[T —
Tell 1 von & ab 13.12.2023 e .
L e [] Antstrassin implstoft Amp. 10 %05 ml
Filatabletten / & St  Muster Pharma GmbH
morgens und abeads 1 Tl ——————————————————————
FEN101063616 Kein Austasch s T ——
= .
bbb BRR e
pu— | for il
Ix Aluminiumehlorid- —l i
Roxanydrat-gel 153 (NRF e
T S

271211100Y

* In the medium term: standard route for « Important scenario in the introductory + Only in certain cases (e.g. home and Care

transmission to the pharmacy phase home visits, technical problems).
« No printout in the practice: patient « Standard route for insured persons * No added value for insured persons
manages prescription independently without smartphone - Processing by pharmacies and health
+ Direct added value for patients in the « No doctor's signature: no independent insurance companies as before
administration of the ePrescription prescription

Berlin Institute
of Health
I @ Charite



Secure communication
between all institutions connected
to the telematics infrastructure
(TI)

First nationwide and cross-sector

service
Out of the Box - Authenticity,
Integrity and Confidentiality @

Sending confidential
messages, data and

other documents, protection of
patient data

Potential through further specification
development by gematik with
additional features, e.g. file dispatch

over 25 MB, primary system integration

APP

Suitable for
applications/payloads such as
eAU, eHKP, billing, laboratory data,
findings, doctor's letters, DMP, etc.

Application register at gematik, overvie\
— of all KIM applications

Successive expansion of the
user groups

>

D Automation of workflows
through service identification




The Fast-Track Process for Digital
Health Applications (DiGA)
af:c_ording to Section 139e SGB V

DIGA is a CE-marked medical device &
"digital assistants" in the hands of the
patient.

v




Scientific Projects: German Corona Consensus Dataset i
(GECCO) =

TECHNICAL ADVANCE Open Access
®)
The German Corona Consensus Dataset oty

(GECCO): a standardized dataset for COVID-19
research in university medicine and beyond

Jullan Sass' @, Alpxander Bartschke®, Maritz Lebine' @, Andrea Esserwanger' @, Eugenia Rinaldd®,
Srefanie Rudalph®@, Kai U, Heitmann?, igig 1 Vehreschild® 5@, Christof von Kalla'@ and Sybia Thun'+7™@®

Berlin Institute
of Health
I @ Charite



H2020 ORCHESTRA

" Connecting ",
European 4
Cohorts

10 increase common and effective response to
SARS-CoV2 Pandemic

Berlin Institute
I of Health
@ Charite



Projects: NFDI4Health 7= nfdi 4

“—health=
National Research Data Infrastructure for Personal Health Data

The mission of NFDI4Health is to provide new opportunities for the scientific use of
personal health data while respecting privacy requirements. Based on the FAIR principles,
services are provided to researchers to permanently store, semantically enrich and share
data in interoperable formats and to merge data from different sources.

i
NI
- ':""‘,' : M-I‘lll ik SUR Leiboicdnstint o SO HITS
- H— ZBMEDS: “;;'.,‘:i"f_‘,';'."l}f:f"’ i 1BIH DIfE::.—.:-..::: ZZ Fraunhofer LN
pgm, v, ‘Fm me gl MDCEEEE @snewer U @)
“ on) w Somies scaecrs
\ NFDI4HEALTH -

cenrgee Konmtlum und -
% . “”"‘H @UM Bremer UNASITAY SHEFSAALD @\ |muvr:‘1:::::f: : UMG m:g;m :
aNKD -
erlin Institute
BI H of Health
I @Charité
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M At icubule



Medical Informatics Initiative

Source: TMFEV

Rostock

Interoperability working group

The interoperability working group is the platform for agresing amongst consortia the basis for
emuring interoperability b the proposed data integration centres.

Goals and tasks

The group was established in order to Create a platform for coordnation and agreement of
nteroper ablity between the proposed data ntegraton Centres, to plan concrete steps for
achsang interoperabdity. and to agree CoMeSpONGINg MINIMUM requirements.

Activities

The working group members held dscussions in physcal meetings and conference calls. Several
task forces were formed within the workng group to produce a number of documents, and to
prepare the ground for an agreement within the national steerng (ommittee:

=_Task force DIC concepts

Task force core data set

Task force consent implementation
Task force process models

Task force meta data

Results
= Metadata on data availabiity, analysis options and collaboration options

“* Core data set

=* Paper summarising key points on interoperability

Working group chairpersons:

*—Prof Dr. Thomas Ganslandt (Universtatsmedan Mannhesn|

_Prof Dr. Syhva Thun (Hocthschule NederrhenvBiH) ; I H

Berlin Institute
of Health

@Charité



Core Data Set @ International Patient Summary

Medication

Procedures

Basic Module

Demographics Person Case Data

Structural Data

PDMS/Biosignals

Berlin Institute
BI H of Health
Source: TMFEV | cha

Extensions




AIQNET - medical data ecosystem

_________ L3 >
A —~ »
R
Research-ready-data &+ E 3
collected from =
various sources Pre- and Postoperative Al Image Analysis
Spine Radiographs (Raylytics)

[
1> 5 » -.m-
> >

¥R
F 3 & =
1

Terminology and Interoperability Al Structuring and Unity-Platform
Support (BIH) Statistical Analysis from Raylytics
(AIQNET Nodes from (Dashboard for physicians
Raylytics) for Evaluation)
Health Data Platform
(HDP)
at the
Charite Campus | >
PROMs/ PREMs Terminology and Interoperability

Support (BIH)

heartbeal” &3 RAYLYTIC (BIH

medical data automation ¢

) (

MEDICAL SOLUTIOI



Data from Devices
D ?r ‘. {

J B
AHLZFHIR & &

Urager

- Early-Warnings for ARDS / AKI

Medication Data/ Wearables/ PROMS




HL7

International

Database

DICOM

AN aad
=

= == -
¥ 4

Digital Imaging and Communications in Medicine

orphanet

IHE

INTERNATIONAL

Making
Healthcare
Interoperable

SNOMEDCTH

Strategy ->
HL7 FHIR &

Terminologies

« Specifications related to
data representations are
to be defined as HL7 FHIR
Ressources and within
FHIR implementation
guides.

 |f a difference from the
FHIR standard is
necessary for technical or
organisational reasons, it
must be justified by the

applicant.
Berlin Institute
I BI H of Health
@ Charite



International Cooperation

@v World Health

¢
¥ Organization

L(

PARTNERSHIP N

t‘ﬁ GLOBAL DIGITAL HEALTH
v :

@ Joint Initiative Council
cdisc = evicom @1 HI:.? IHE ==

Cinical Data Interchange European Committee Digral imaging and cs Health Level Seven Integrating the

PR _
é-,f“w-% Global Alliance
A4y for Genomics & Health
S 4

Collaborate. Innovate. Accelerate. IBIHE?L&QE{?E“““‘*

@Charité



* Bundesministerium
4 fir Gesundheit

r@x INTEROP COUNCIL

ST for digital health in Germany




Take away message

Use FAIR principles:
eHR
* Accessible

* Interoperable

* Reusable

Enhance reusability of scientific data

Extract maximum benefit from digital data sources

Allow automatic processing (e.g. Al / machine learning)

This can aid the “democratization” of medicine: making health technologies
(slobally) accessible, improving healthcare, fostering innovations to enable
Translational Medicine
BIH:



Nourish Legal

. entity
Innovation .
X |
F
Culture! MDR et
approvals
Open Data poration
Hub for Accel-

Innovation erators

Venture

Financing




Marco Schaarschmidt & Michael Muzoora
— Representing Prof. Dr. Sylvia Thun

Core Unit “eHealth & Interoperability”
Berlin Institute of Health (BIH) at Charitée

Berlin Institute
I of Health
@ Charite



VULCAN

HHLZFHIR

14. Perspectives on FHIR (Part 2 — European
Projects)

Ben McAlister, Oracle, Chair HL7 UK
Rafail Kasapis, OSTHUS GmbH - a PharmalLex Company

Michael Muzoora, Berlin Institute of Health + Marco Schaarschmidt, Berlin
Institute of Health

Luc Nicolas, UNICOM
11:00 — 12:30

-




UNGCOM

Creating interoperability at the source:
UNICOM a global game changer !

HL7 FHIR VULCAN ACCELERATOR - PARIS MEETING
15th March 2023
Luc Nicolas (EHTEL) - Dissemination lead

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



UN#COM
What if ?

We would be able to identify any medicinal product
from anywhere in the world anywhere in the world ?

That is the ambition of 5 ISO/CEN Standards !

15/03/2023 This project has received funding from the European Union's
S Horizon 2020 research and innovation programme under grant agreement No 875299




ISO standards for UNZCOM
IDentification of Medicinal Products: IDMP
Set of 5 ISO IDMP standards establishes definitions and concepts, common vocabularies and describes data

elements and their structural relationships that are required for the unique identification of medicines.
Developed to ensure worldwide interoperability across regulatory and healthcare communities.

Py

IDMP

Identification of Medicinal Products
Data elements and structures
for the unique identification and exchange

ey !
==}

! Units of measurement - 1SO 11240

Medicinal product (MPID/PCID) - ISO 11615

M-

This project has received funding from the Europe
Horizon 2020 research and innovation programme




UNGCOM

Aims to break down barriers hindering the free flow of

- detailed
- semantically coded
- interoperable

medicinal product information across the globe

Objectives:
Implementation of IDMP for Marketing Authorization in EU
countries and at EU level

Adaptation of Member States’ cross-border digital health
services to include IDMP

ePrescribing and eDispensing
Patient Summary

Exploration and implementation of IDMP in clinical practice:
pharmacovigilance reporting
medicinal product dictionaries
digital health services

The «wedding cake»
IDMP

Identification of Medicinal Products
Data elements and structures
for the unique identification and exchange




What is your role in the life-cycle of a medicinal product? &
Which of the high-level processes are you engaged in? UN @(. OM

» EC supported Innovation Action on the implementation of IDMP standards
» A broad consortium of partners

> 14 National Competent Authorities for Medicinal Products - including support from the European Medicines Agency
> 7 National eHealth Competence Centers / National eHealth Contact Points
> 5 Industry Partners (Health IT)

[> 5 Research Organisations &
[> 2 Medicinal Database Providers " ‘

» “‘ . \ m :
[> 11 Standards Developing Organizations Development Dksenimﬂm Pmaioﬁon Utilization
and and and and Qutcome
Authorization Information Dlspensa Assessment

» 4 year program: 2020-2024

Marketing Authorization and Pharmacotherapeutic ] -

Surveillance of Medicinal Products
» 13 work packages | Effective Clinical Use of Medicinal Products | @J,’%,@
| ‘ Controlied Supply Chain (i aan Vin )
» 21 ME total budget . ofMedcnalProductpodages B

» National implementations in:
Austria, Belgium, Croatia, Estonia, Finland, Germany, Ireland, Norway, Portugal, Spain, Sweden, The Netherlands

The UNTCGMrpiefdtasaeretetretifdidgfgdroththBUf opmasad tioidh's
Horizont202re202@ heseh ich avation pveempregracheng umderggeant agt &eon@nE 2ep875299



Inconsistencies UNGCOM

» Pharmacovigilance
> Same medicinal product
« Different name, expression of dosage, pharmaceutical dose form, route of administration
> Same medicinal product?
« What about substance(s)?
» Cross border prescriptions
> How to identify medicinal products un-ambiguously?
> How to decide which medicinal product is identical to another?
» Decision support
> Decision support systems based on local product master data?
> How to develop multimarket systems?
» Shortage
> How to aggregate medicinal products which seem to be identical/different?

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




3 key elements of medicinal products UNZCOM

Substance, together with dose form, determines
the normalisation of strength expression of medicinal products

Substance

Substance with the role of
Precise Active Ingredient

Strength

N

Dose Form

Value of Normalised Strength

Administrable Dose Form

/

Unit of Normalised Strength
(of nominator and denominator)

Note: Substance with dose form and strength determine the effect of the medication

This project has received funding from the European Union's

Horizon 2020 research and innovation programme under grant agreement No 875299




How to ensure interoperability in the way medicinal UNZCOM
products are represented internationally ?

+*»* For 3 core identifying concepts of medicinal products :
v' Substance

v" Dose form
v’ Strength,

We will need standardized terminologies, and business rules to govern also the
relationships between these concepts

To be implemented by the national Agencies for Marketing Authorisation
In US, in Europe, and globally

To flow seamlessly into the medicinal product dictionaries, used in clinical systems
all over the world

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




IDMP: from data models and terminologies UNZICOM

to identifiers

5 ISO Standards
containing ~250 data attributes

>

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299

Unique Product Identifiers

PHPID

Pharmaceutical Product ID

MP Medicinal Product ID

SID

Substance ID

PCID

Medicinal Product Package ID

BAIDs Medicinal Product Batch IDs




Perspective on Future and history of IDMP implementation

UNZCOM

Index
Date

Retrospective Prospective

—ﬁ

Pharmaco-archeology Substance cleansing DADI-Project (industry => Agency)
EDQM standardization IDMP-Compliant Registration
Strength Normalisation NCA=>MPD flow

MPD =>Vendor Flow
Vendor => Clinical Care Flow

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




TO-BE: IDMP/FHIR compatible Electronic Application Forms UNZCOM

Web Tool supporting The current Data Exchange Standard
IDMP/FHIR compatible (DES) will be superseded by FHIR3
application dataset formats resource definitions
New
--> " ...
o DADI > PLM t Initial Appllcatlons
E— — o Lifecycle Management>
Applicants
Regulators
New
Retrieving master data
" IDMP/FHIR formatl
Regulatory
(PMS, providing master data for IT-Systems
(EMA, providing controlled medicinal products)
dictionaries)

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



TO-BE: Status of development

a

Web Tool supporting

UN#COM

~
K‘) Initial Applications

UAT partly achieved, first .
Variation Application IDMP/FHIR compatlble
From release in application dataset formats
production since
04/11/2022
DADI
7~
K() In progress ppe— - P
Variation Initial Renewal
pending Application  Application Application

Lifecycle Management >

New
Retrieving master data

Regulators

New
IDMP/FHIR format

/

(EMA, providing controlled
dictionaries)

(PMS, providing master data for
medicinal products)

This project has received funding from the European Union's

Horizon 2020 research and innovation programme under grant agreement No 875299

~

Regulatory

IT-Systems

See also collaboration with
UNICOM WP4




TOP 10 PRODUCT FIELDS UN#COM

E=3 This is a collection of essential
W medicinal product data elements
Medicinal — that are currently available in
e Medcnal WG R the PLM Portal (Variation
s form for CAPs)
(Except Strength)

Authorisation Top ‘-1 0
Details pI'OdUCt

Fields

Ingredient Package

Authonsabion
Details

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



4 FHIR RESOURCES UNGCOM

These top 10 fields are contained in only 4 FHIR resources

(Taeaicinal Product Definion |

MedicinalProductDefinition

“identfiad (PMS 14, MRPIDCP)
v’ Ids, Name, ATC Code P Incaton et
«Combined Prnarma Dose Form
L J
f?meo Product Denm]
PackagedProductDefinition rcortaneatenOunty
v’ Pack Size
RegulatedAuthorisation F‘l\mw}w ©  Organaatian
v" MA Holder, Number, e | &;
Country for both Product and Package %mm
Ingredient )
FBH
¥" Substance Name & Strength -, T
-
This project has received funding from the European Union's
}}nﬁ.?gs B B Horizon 2020 research and innovation programme under grant agreement No 875288 -

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



Delivery of selected ISO IDMP medicinal product data for cross-border pilots |JNJCOM

Task Technical Approach Methods & Focus Result Converging Way Forward

Variety of products (~300).

Method: manual xml (FHIR
UFIS il Deep knowledge of ISO

. - UNICOM FHIR Guide (link
e RN Focus: data quality (link)

full validation, instructions
COMBINING DATA SOURCES

UFIS, csv-s, new data
ENHANCED IMPORT TOOLS

IDMP-transformation, validation

COMMON PROCESSES

Agreed approach, transparency

Problem: slow progress IDMP on FHIR and EMA
requirements.

Deliver IDMP
data for pilots

Technical tooling for
creating FHIR messages.
Structured non-IDMP csv

data (4 substances).

Data-as-is Method: csv transformation
Focus: automation
Problem: poor IDMP compatibility

Building a common
solution to bring together:
NCA data,
database D6.1, UFIS, and
data visualisation tools.

CSV approach by
WP6, WP8

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




NCA readiness and implementation progress Matrix UNZCOM

|1. Analysis and modelling
EGAP-analvsis between current data model and IDMP
|Datamodelling based on GAP-analysis

2. Mapping and transformation
|Data-mapping to RMS dictionary
EData-mapping to OMS dictionary
iData-mapping to SMS dictionary
ED&ta-transformation

!3. SPOR-connection
|Referentials RMS-connection
EDrganisaticnns OMS-connection
:?Products PMS-connection
'Substances SMS-connection

Iﬁ. Prototype data feeds
EProtot\,rping and piloting of data feeds

The Grand total will be filled out by the WP4 Lead based on the NCA reports

|In progress according to plan or done
ERisk to be mitigated
Epmgress in danger

fNot applicable

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299

WP 4




Burden of legacy conversion will be with the National Agencies UN 0 COM

There is no substitute for hard work in legacy conversion: 10.000 to
15.000 medicinal product packages per country

» Install an IDMP layer above their current systems
oR

» Re-engineer their current systems from scratch To a new IDMP compliant system of Drug
Information
Strongly supported by central coordination (EU)
Implementation Guide
SPOR services
Guidance
Technical support

YV VYV

Validated by testing

> Internal and external validity checks
> Cross border Services

> Feedback from users

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




Taking trusted IDMP data and delivers it to patients and clinicians, through MPD - U N 0 (: () I\d

the “last link in the chain” m

MPD = Medicinal Product Dictionary* - the things that clinicians and patients use “in real life” within
their systems (or apps) to describe medicines

PN a a N ~ & O ED:
IDMP medicinal product data . : |.|.|

~ P P . IS -~ —-

NCAs with IDMP data m Clinicians and patients with MPD

A “common approach and operating model” for best practice in using trusted IDMP data in patient
care in the different environments and with the different existing MPD that the member states have

*1SO: TS 19256 — MPD provide a “consistent representation of medication concepts (set of identifiers) at various levels of detail and with meaningful
relationships between the concepts, in order to support parts of several processes in healthcare in which medication plays a role

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



Assuring semantic interoperability between medicinal product identification and
international drug classifications

Drug Ontology%
RX-NORM : <] Pharma-
ceutical

j E product

N
SNOMED-CT

AL

ATC+ ROA This project has received funding from the European Union's

Horizon 2020 research and innovation programme under grant agreement No 875299




» FHIR implementation guide contains
> Logical models
>FHIR profiles
[>EMA SPOR & EDQM terminology
DMappings
[>Example data with new visualiser
[>Custom search parameters
> Guidance & known issues

Package 1 of 1

PCID: EE-100000869-3157-1265778

Description:
Lantus SoloStar 100 Ghikut/ml siistelahus pen-sdstlis. I tidpi vérvitust kiaasist kolbampull muste vérvi kolvi (broombuttilkumm), 8érikkattega (alumiinium) ja
korgiga (br it véi poliiisop t ja broombutidlkumm); sisaldab 3 m! si 5 on pai it pen-

sistlisse. Noelad ei sisaldu pakend:

is on 5 pr
Marketing status:

+ Republic of Estonia: Marketed
Pack size:

- 5Pen

Package: 1 Box (Cardboard)

Containing:

" Package: 5 Pre-filled pen
Containing: 3 millilitre(s)

Manufactured Item
Dose form: Solution for injection

Unit of presentation: Pen

Ingredient
Role: Active
Substance: Insulin glargine
Concentration strength: 100 unit(s) / 1 millilitre(s)

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299

Name
ManufacturedItemDefinition

-1 implicitRules

- & modifierExtension

1| status

) manufacturedDoseForm

) unitOfPresentation

UNZCOM

Flags Card. Type

0..*

ManufacturedItemDefinition

uri

Extension

code

CodeableConcept

CodeableConcept

Description & Constraints s
The definition and characteristics of a
medicinal manufactured item, such
as a tablet or capsule, as contained in
a packaged medicinal product

A set of rules under which this
content was created

Extensions that cannot be ignored

draft | active | retired | unknown
Binding: PublicationStatus
(required): The lifecycle status of an
artifact.

Dose form of the manufactured item
(before preparing for administration)
Binding: Pharmaceutical Dose Form
(required)

Unit of presentation of the
manufactured item (before preparing
for administration)

Binding: Unit of Presentation EMA
(required)



CDA - New ldentifiers for eHDSI Wave 6

Reference implementation supports the new identifiers *
Medicinal Product Identifier (MPID)

Medicinal Product Identifier MPID_LantusSolostar

Pharmaceutical Product Identifier (PhPID)

Pharmaceutical Product Identifier PhPID_LantusSolostar

Package identifier (PCID)

Package Identifier PCID_LantusSolostar

Package Size
* Box

o 5 unit(s) Pre-filled syringe

= 3 milliliter Solution For injection in pre-filled syringe

UNGCOM
WPs

* Even though the IDMP identifiers are not yet in existence, the CDA display tool has included them into its

architecture to assure the presentation once they are.

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299
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» Usage: human view

>

>
>
>

Specification & guidance

Data modelling help

Real-life examples

Bridge from regulatory domain to eHealth

» Usage: machine-readable

>

v VvV V V

Automatic validation of data
Implementable specification for servers
Base template for new data

Custom search parameters

Mapping

This project has received funding from the European Union's

UN#COM

Product Browser

1D 4 Name Country Viewer Source
ABESYL-CAPS-10MG-CAP-  ABESYL CAPS 10MG/CAP Hellenic Republic Viewer XML
204-GRC-MPD New

Viewer
ABESYL-CAPS-5MG-CAP- ABESYL CAPS 5MG/CAP Hellenic Republic Viewer XML
203-GRC-MPD New

Viewer
ADVIL-C-TAB-200MG-TAB- ADVIL C.TAB 200MG/TAB Hellenic Republic Viewer XML
235-GRC-MPD New

Viewer
Agen-10mg-Tablet-EE-MPD ~ AGEN 10 mg tabletid Republic of Estonia Viewer XML

New

Viewer
Agen-5mg-Tablet-EE-MPD ~ AGEN 5 mg tabletid Republic of Estonia Viewer XML

New

Viewer

5
o
Z

A
-
=

DataWizard's new product browser uses the IG as
the base specification and for data migration tooling.

Horizon 2020 research and innovation programme under grant agreement No 875299 -




UN#COM

» Next steps FullMedicinalProd

> Finalise CDA-FHIR mapping in UNICOM context e
pmsid
> Add all relevant terminology mappings
legalStatusOiSupply
> New dedicated sections for: e
code - classificationATC
- eHealth-regulatory bridge 7
v asConten lIName
- Data migration .o SRR s
code > marketingAuthorisation
. SNOMED bridge (?) \
v asContent N peid
D Report |eSSOnS |ea rned v:::;l:v:irPackagedPrudum \ /: >des::;:2:"°
code d packSize
— . SRR i)
asContent \ > marketingStatus
[l eommmenie § [l
code quantity

This project has received funding from the European Union's

An exercise mapping between CDA medication
template and PPL logical model

Horizon 2020 research and innovation programme under grant agreement No 875299




Use Case ePrescription: IDMP Enhanced eP/eD & PS

P Enriched

ID

Prescription

MPD dataset
NCP
COUNTRY A o P NCP
s ‘% P COUNTRY B
~ i - — —/
Prescrption Provider Dispensed . _
“:‘fd'c'"e Dispense Provider
ataset
Prescription Dispensed
I MyHealth@EU madpe: | ,
g] | Wave 6 e q
O 8o g&‘
B Prescriber Dispenser
Patient
Patient

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299

UN#COM

» Member States would adopt in
future in the National
ePrescription Systems the IDMP
Identifiers / Attributes

v MyHealth@EU Wave 6: IDMP
Enhanced eP/eD & PS

> |IDMP Attributes may be added
when the eP/eD for cross-
border use are generated before
being transferred to the other
Member State



eHDSI Cross-Border Process: IDMP Identifiers - Operation UNZCOM
Country of affiliation - A au Country of treatment =

NCPeH-B

Country B
Identifiers

Transformation
Manager

T

Friendly Pivot

National Connector B

eP

Prescriber

Substitution

CDA m

m ] :

Cou ntry-A Translations +
. . Mapping
Medications

Country A

Central Terminology Identifiers
Service

UNICOM T6.1 DB
as Central Service

= Proposal for
MyHealth@EU
Wave 8

-

European Commission

Waiting for EMA PMS,
UNICOM T6.1 DB COULD be
proposed as «Central» MPD

To «use» IDMP Identifiers

s received funding from the European Union's
research and innovation programme under grant agreement No 875299




PhPID generation and governance UN 0 COM

Proposed Global PhPID service responsibilities

- Setting the service offer, WHO * Oversee assignments

maintenance framework & Governance International and solving issues

validation process working group *Identify needs for
* Regular reviews updates of business rules

=Escalates to I1SO for

Global database

. . d the standard
« Validation according to of PhPIDs Mpsatesef the standar
agreed process y - —_—

. S : WHO-UMC Ensure the availability of
alfﬂe: 22:;;1?;0;:&?: = WHO-UMC “:Et:a nl'.;l::lc the service from a

* Data updatef including validation team el tathﬂ;:ill E;rs?e;::we.
. I * User/A ministration
cross-references needed for G by

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



The UNICOM / GRAVITATE HEALTH Demonstrator

» Started with a personna based scenario: Elena’s Journey
» Developed it into a technically testable scenario, with roles and interactions

» Developed the necessary HL7 FHIR artefacts to support the interactions during the September
2021 and Janary 2022 HL7 FHIR Connectathons

» Collected test data, including the global PhPID for the relevant medications in different countries
» Populated the UNICOM FHIR IDMP Server (UFIS) with the relevant test data

» Carried out tests during May 2022 HL7 FHIR Connectathon VULCAN

[> Substitution at the hospital pharmacy in the country the patient is visiting
[> Retrieval of the electronic Product Information in the home language of the patient A HL7FHIR

» Used the scenario and the FHIR specifications to compile and submit a demonstrator presentation
» Presented the demonstrator during the Community of Expertise of August 2022

» Published a version of the demonstrator with a voice-over in January 2023 for broader
communication

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299
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The resulting demonstrator

"'""'D\

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299
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i mary
Internaﬁor\al patient Sum!
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v
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38 years 0ld P 4
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:‘:oba\ PhPID: Oxo'_leFZ
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With actual interactions in HL7 FHIR format, using a global PhPID

-~ (0

ID: OxE857DA811B4A6F3BD57810C45D2EA1ED

Q_ Search

This project has received funding from the European Union's

Horizon 2020 research and innovation programme under grant agreement No 875299

Global PhPID: 0xE857DA811B4A6F3BD57810C45D2EA1ED

Pharmacy Information System

Global PhPID: 0xE857DA811B4A6F3BD57810C45D2EA1ED

roduct

MedicinalProductDefinition

MPD Product Look-up

NL MPD (UFIS)
eee =
Global PhPID: 0xE857DA811B4A6F3BD57810C45D2EA1ED
Search: [mpd fhir server]/Admini: tDefinition? i ifier=https://www.wh: .org/phpid | [PhPID]
&_includ ini ductDefinition:form-of

FCAT May 2022, FHIR 4.6.0

UN#COM

UNZCOM




Connecting to the UNICOM FHIR IDMP

UNICOM - Gravitate Health Patient Journey - Tested in HL7 FHIR Connectathon

UNGCOM

0

e }sson .
» rescurceType: ‘Bunde’ al
i "CAOMDALS ofot4Sad-a8at TITCHIS 120" m{}o
o {}meta

® ype “searchset”
af [k
B[ Jenty u language: WL

of)o 0 [ |exension

o{h 0 [ Jounater

o}z Q[ ]coman

o} = indication: ‘Monurd nfocy

here visuelised by the prejeeis’

> M @ 216/648

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




lJ I\l 0 (: () h In an ideal world we will... UNZCOM

9:41 all 5 - 9:41 il T (- 9:41 ol T - 241 il -
x
- < Drug identifier = i ¢ i
Drug Identifier g laentitie Interaction checker < Interaction checker
In which country do you wish Target country i1 Inltaly 0 Inltaly
to identify a medicine? Imodium capsule rigide 2 mg Bactrim Compresse 16cpr
“ 160mg+800mg
Italy v
Medicine @ safe! Attention!
Write the name of the medicine o ‘ There are NOT interactions with this drug There are interactions with this drug
modium soft capsules 2mg in your medication list in your medication list
= ¢ Humalog Mix50 =
or scan the code of the box s -

Interactions: Bactrim <> Humalog

INTERACTION CHECKER

,.)‘ [ MODIFY RESEARCH j CHECK ANOTHER
CONFIRM [T 5 l} "
Q

Je
il
Je

ii

Je

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



UNZCOM
The vision is improved patient safety

by distribution of adequate, unambiguous, high-quality data about medicinal products

Improved patient safety &

&
Distribution qu iﬂuqm‘
unsmbiguous Medicinal
Product data of high
» 3 A Rt
1 -
= H
- 1 -
- 1 1 -
Reduced manual work g ( Coherent services and ..‘ Increased amount of " Reduced incidents and (@}"
and double registations ‘ ing processes, ‘ | data about MP deviations
in & cost-effective way

i ] T 5

| : :

| ] ]

| ] ]

i H H

that support collaboration ‘ components

g z 7y =& .
Use 150 1OMP-standard 7 Use FHR in deta exchange /7 | Uuum';:nw Inqu:i:leﬂn_uio:“ﬂ U:empldlmmlld o
nnllly mllg ﬂ‘w‘ﬂ*’ L]
Nomm project
Norwegian

) Medicines Agency

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




Access the key resources and be part of the adventure ! UNZCOM

@ hi7-eu/ unicom-ig Pubic Q Notiications | %

. UnicomIG
0.1.0 - ci-build
- < Code @ lssues 3 1 Pullrequests 1 O Discussions  Actions [ Projects 1 @ Security ¢ Insights

tory Data  Known

Table of Contents  Regulatory Data

UnicomiG, published by UNICOM. This is not an authorized publication; it s the continuous build for version 0.1.0). This version is based on the current content of © 370pen v 52Closed Author~  Labelv  Projects+  Milestones~  Assignee~  Sort~
https://github.com/hi7-eu/unicom-ig/ 1 and changes regularly. See the Directory of published versionst!
© starting jpa server, search parameters don't work Qo
Regulatory Data 4 opened 2 weeks ago by rindstrm.

© Reorganise MAH data in fsh files

o + Overview
verview S #113 opened 2 wesks ago by rindstrm
This is FHIR Implementation Guide for UNICOM project, created to assist work with pilot product fist product data in | , procio

Defi multiple Ingredient: os

+ Terminology
+ Example Data

opened 3 weeks ago by -ghogi

This specification is a combined effort of several work packages of UNICOM project.

The implementation guide cansists of the following artifacts: X
« Guidance and references © Update product viewer templates. =}

+ Logical model for defining medicinal product (basic data elements suitable for wide range of different use

e 0 opened lsst month by rindstrm

« FHIR profiles for defining a medicinal product using resources in Medication Definition module. © sq) database strict (=1}
sql database structure

+ Example resources for different medicinal products

Implementation guide follows the EMA Product Management Service specifications (including EMA SPOR terminology), but it does not cover full regulatory data

Data elements for product definition are considered enough for most iinical and cross-border data exchange use cases. Data elements specific to regulatory use © Warning about url mismatch in ga
cases, have been omitted in order to provide cleaner and easier overview of core medication data. 89 opened on Jan 18 by rindstrm

Referances to source information in EMA implementation guide are made available in the profiles (hover the name of the attribute to see corresponding EMA IG.

paragraph). © Logical model data types & as
Profiles specify the core set of attributes, but are left open for additions if something more specific needed. For example, national identifiers are not defined ac S

separate atributes in the profile, but this data can always be added in accordance with the specification of the underlying FHIR resource. Please note that on the

Arifacts page, there are two types of profles: regulatory profiles and transition profiles. While regulatory profiles follow the EMA IG, the tranition profles are purely a © Data from Portugal ° o

technical intermediate product to allow processing incomplete data.

jan 3 by tindstrm

- only 1 route of allowed oo

Logical model
150 IDMP logical model includes full requlatory data, which is usually more than needed In the eHealth services. UNICOM IG logical model is 2 subset of 150 IDMP
data that is typically used to represent core medication data. Logical model is described using a FHIR logical model resource, but it is not implementation-specific, and
it aims to describe the regulatory data model in a simple and logical way.

opened on Jan 1 by lindstrm

Profiles #= Product Browser MedicinalProducts Refresh

The aim of profiling was to combine FHIR base specification with EMA ISO IDMP Implementation Guide (specifying cardinalities and value sat bindings, and adding

Product Browser

Search
D 4 Name Country Viewer Source Validation
ABESYL-CAPS-10MG-CAP-204- ABESYL CAPS 10MG/CAP Hellenic Republic FHIR Validation
GRC-MPD
ABESYL-CAPS-5MG-CAP-203-GRC-  ABESYL CAPS SMG/CAP Hellenic Republic Viewer XL EHIR Validation
NewViewer  JSON
ADVIL-C-TAB-200MG-TAB-235- ADVIL C.TAB 200MG/TAB Hellenic Republic XML
GRC-MPD JSON
Agen-10mg-Tablet-EE-MPD AGEN 10 mg tabl Republic of Estonia XL FHIR Validatio
NewViewer  JSON
Agen-5mg-Tablet-EE-MPD AGEN 5 mg tabletid Republic of Estonia Viewer XL EHIR Validation
NewViewer  JSON
AGGOVASK-CAPS-10MG-CAP- AGGOVASK CAPS 10MG/CAP BTx14 Hellenic Republic Viewer FHIR Validation
BT14-152-GRC-MPD New Viewer
AGGOVASK-CAPS-5MG-CAP-151-  AGGOVASK CAPS SMG/CAP Hellenic Republic Viewer XL EHIR Validation
GRC-MPD
ALDOSION-CAPS-10MG-CAP-169-  ALDOSION CAPS 10MG/CAP Hellenic Republic EHIR Validation
GRC-MPD
ALDOSION-CAPS-5MG-CAP-168-  ALDOSION CAPS SMG/CAP Hellenic Republic FHIR Validation
GRC-MPD
Algidrin-siroop-susp-100-mg-5-ml-  Algidrin siroop susp. 100 mg /5 ml Kingdom of Belgium Viewer XL EHIR Validation
57-BEL-MPD NewViewer  ISON

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299



THANK YOU UNZCOM

Our website
Our youtube channel

ISO IDMP Handbook “IDMP in
a capsule” in English

With also French translation of
"IDMP dans une capsule”

And even a Greek version:
“IDMP o0& KQWOUAQ »

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under grant agreement No 875299




VULCAN

AHLZFHIR

Lunch

Istanbul & Zagreb, Floor 1, 12:20 — 13:30




VULCAN

AHLZFHIR

15. Future for Vulcan

Amy Cramer, Vulcan co-Chair / J&J
13:30 — 13:50




e Vulcan Inflection Point
New Content

V Foundation

» Implementation Guides for Real World Data, Schedule of Activities, electronic
Product Information, Phenotypic Data, Adverse Event, FHIR to OMOP (in progress)

» Connectathons (ongoing)

* Governance, Membership

Go Global

« Expand outreach into Europe, Asia Pacific and other regions
* Regional activities, membership & promotion
» Showcase global HL7 FHIR efforts in clinical research

Financial models

VULCAN

AHLZFHIR Implement It
» Adoption Strategy: Proof of Concept/ Pilot, Tooling

* Maintain Implementation Guides

2023 & Beyond

New Content

» Use Case Map (Big Picture)
» Additional Use Cases
» Collaborate with other HL7 FHIR Accelerators

EuroVULCAN



December 2022

Project
Schedule of Activities (SoA)

Vulcan Projects

Objectives

Represent the schedule of activities in FHIR from a

Vulcan Lead
Mike Ward (TransCelerate)

clinical research and especially submission to Regulators

spreadsheet. Enable the consistent description, timing and Geoff Low (PHUSE)
identification of each activity in a study
Real World Data (RWD) Extract data from EHRSs in a standardized format to support Scott Gordon (FDA)

[Open Position]

Phenotypic Data

To increase the availability of high-quality standardized phenotypic
information for genomic research and genomic medicine.

Anita Walden (University of
Colorado Anshutz)

Shahim Essaid (University of
Colorado Anschutz)

Electronic Product Information
(ePl)

Define a common structure for product information (monographs)
that supports cross-border exchange of data for patients

Craig Anderson (Pfizer)
Catherine Chronaki (Secretary
General at HL7 Europe)

Adverse Events (AE)

Support standardizing the reporting and format of an adverse
event. Improve the maturity of the relevant FHIR resources

Michelle Casagni (MITRE)
Ed Millikan (FDA)

FHIR to OMOP

Support the development of FHIR to OMOP data transfer for
better analysis of clinical data for research

Davera Gabriel (Johns Hopkins)
Catherine Diederich (Duke)

EuroVULCAN




Use Case Review Criteria Recap
Under Review

Criteria Explanation

Mission Fit Does the proposed Use Case fit within the Vulcan mission and strategic goals / plan for Vulcan?

Leadership Are there sufficient human resources to execute successfully? These would include leadership, volunteers,
SMEs.

Funding Is there funding to support the efforts outside of Vulcan?

Uniqueness Is there anyone else working on this? If so, and if the project is not unique, should Vulcan collaborate with
others?

Supportive Is there a community of implementers willing to support and adopt the resulting standard / product?

Community

Value Will this standard / product bring value to the Vulcan community? Will it bring value to patients? Will it bring

value to the people who do clinical trials?

Relationship with Will this project expand the success of existing Vulcan projects?
Current Projects

Feasibility Is this feasible given the maturity (or lack of) of FHIR or other elements?

General Comments / Considerations

* Consider each on its own but also assess impact — both as the investment that is required as well as the benefit piece

e Spot the ‘spaces between the projects’ — a ‘wider landscape’ on where we are going in the future with Vulcan

*  Where are the overlaps are among use cases and how they impact one another, i.e. interactions; a puzzle

* Go outside of the square of the puzzle itself; it is not just about Vulcan but also the collaborative organizations that surround this project
* Importance of building a community. Need a community of users. Consider who needs to put in the effort and who receives the benefit
* Need to address certain barriers such as terminology services and incompatible terminologies

EuroVULCAN



— Potential Use Cases
Under Consideration

« Data Collection & Transfer
« Common Data Sets
» Decentralized Trials
* Protocol Representation
* Protocol Feasibility
» Recruitment Matching
« Analysis & Visualization
« Statistical Analysis Plan (SAP)

* Visualization Reporting

EuroVULCAN

Products & Devices
* Devices in Studies
» Digital Therapeutics (DTx)
« Data Models
* Digital Data Flow
» Other
« Extending FHIR to CDISC
Mappings
» FHIR-based Eligibility
Determination for Clinical Trials
* Individual Data Control to Opt-In
for Clinician Research
» Adverse Event Reporting
using Medwatch




Request for Information on Data Collection

January 2023 - Follow Up

for Emergency Clinical Trials and
Interoperability Pilot

C% B %@

e S v B 7

ACTION:

Notice of Request for Information (RFI) on Data Collection for Emergency

Clinical Trials and Interoperability Pilot

SUMMARY:

As described in the recent RF1 on Clinical Research Infrastructure and
Emergency Clinical Trials, the White House Office of Science and Technology
Policy (OSTP), in partnership with the National Security Council (NSC), is
leading efforts to ensure that coordinated and large-scale clinical trials can be
efficiently carried out across a range of institutions and sites as needed to
address outbreaks of disease and other emergencies. In this RFI on Data
Collection for Emergency Clinical Trials and Interoperability Pilot, issued in
partnership with the Office of the National Coordinator for Health Information
Technology (ONC), OSTP and ONC seek input on viable technical strategies to
distribute clinical trial protocols and capture clinical trial data using common
application programming interfaces (APIs), in the pre-emergency phase as well
as in emergency settings. One specific objective for this RFI is to gather
information about whether there is value in a pilot or demonstration project to
operationalize data capture in the near term, for example within 6-12 months of

the close of comments on this RFI

DATES:

Interested persons and organizations are invited to submit comments on or
before 5:00 p.m. ET on December 27, 2022.

AGENCY: Printed version:
POF
Office of Science and Technology Policy (OSTP),
Publication Date:
10282022

Office of Science and Technalogy

Policy
Dates:

Intergstad persons and
organizations are invited to
submil comments o of before
500 pm ET on Decomber 27
2022

Comments Close:
122108

Document Type:
Notice.

Document Citation:
87 FR 65258

Page:
65259-65262 (4 pages)

Document Number:
2022-23489

DOCUMENT DETAIL S

Page views:
1265
as of 12/062022 at 8 15 am EST

EuroVULCAN

RFI from the Office of Science and Technology Policy

Vulcan Response

Vulcan provided 25 comments on 7 use case steps and 40 comments on 12 topics

Vulcan Review Team
Cal Collins - OpenClinica
Amy Cramer — Johnson & Johnson
Tom Yosick - Epic
Nancy Smider - Epic
Debi Willis - PatientLink
Mike Hamidi - Pfizer
Maryam Garza — University of Arkansas for Medical Sciences (UAMS)
Henry Wei — TransCelerate/ Regeneron
Hugh, Stacy, Shani, Michael from PMO

In a follow-up call with the White House OSTP and HHS/ONC in
February, Vulcan was complimented on the relevance, practicality and
insightfulness of the comments provided. They were impressed and
appreciated the overall response.



Public consultation on a multi-stakeholder platform to improve
clinical trials in the EU: vulcan Response
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Vulcan Review Team -
Anne Moen -
Jorine Putter

Catherine Chronaki ="
Amy Cramer

Darren Weston
Jesper Kjeer
Dipak Kalra

Debi Willis
Becky Kush
Tybah Al-Hussainy
Mike Hamidi

Comments submitted March 3, 2023 by Mike Hamidi, Operations Ctte co-Chair

Taking into consideration the ACT EU and MSP objectives, list any additional priority topic not included in the above selection. 1000 choracter(s) maximum
Vulcan Response (Section 2.1)

Response: (822 characters with spaces)

Additional priority topics for consideration include:

[1] RWD exchange using FHIR to support clinical trials, in alignment with GDPR & FHIR privacy & security measures
[2] Evaluate how the Statistical Analysis Plan can be represented in FHIR (association with PBM/EBM)

[3] Patient friendly focus in trial design using FHIR-based interoperability using SMARTonFHIR

[4] Innovative products using Digital Medicine/Therapeutics (DMx/DTx) and associated digital markers/endpoints
[5] Digital representation of clinical trial eligibility criteria using FHIR

[6] Continuation of the ICH M11 CeSHaRP development (data exchange of the digitized protocol)

[7] Engage with the develop and of the European Electronic Health Record Exchange Format
Vulcan can also support efforts by EMA to decentralize Clinical Trials in the EU.

1

Vulcan PMO

EuroVULCAN

I

on the proposal. 2000 character(s) maximum

Vulcan Response (Section 3)

Response: (1068 characters with spaces)
Some perspectives on scope, objectives and organisations of the MSP include:

[1] Organisation: Current MSP ition is missing data / standards organisati (and associated people) such as HL7 Vulcan Accelerator
[2] Organisation: Consider adding ICT trade associations, as they represent the org: that will imp
[3] Org 1: Standards Devel ganizati as they advance data standards

[4] Scope: Suggest that the scope should also explicitly include addressing the use and reuse of innovative technologies and devices in clinical trials (their use will
only increase in the future)

The European Health Data Space Regulation currently under debate will no doubt affect the way clinical trials are set up in Europe, and the governance
structures associated with it. Bridging primary and secondary use of Electronic Health Record data and influencing the capabilities Electronic Health Record
systems is necessary to support higher quality of data for clinical trials, calls to link the MSP to the EHDS structures.

Vulcan, an HL7 Accelerator, provides a platform for the development of standards in clinical research that support the efforts of the ACT EU MSP. Vulcan
provides a neutral, open, transparent and collaborative environment that is devoid of commercial interest. Vulcan comprises 40+ international members (and
growing) and has balloted its first set of FHIR-based standards for RWD, Schedule of Activities and electronic Product Information - gP| (the latter being
sponsored by the Gravitate-Health IMI2 project linked to the impl itation and adop of gPls in collaboration with EMA).

We would be happy to discuss how Vulcan can support the EMA in the rollout of the MSP.




—— What’s Coming Next?

EuroVULCAN



R OSTP/ONC
Opportunity

1. Through these 2 RFls, the US Federal govt has been collecting
feedback on what are the future health IT infrastructure needs and
current data capture challenges that must be addressed to ensure
the ability to effectively run diverse multi-site clinical trials in a
response to a national / global emergency.

2. As stated in the joint blog post by OSTP and ONC, the challenge

now is to develop strategies for electronic capture of clinical trial

e data that can be used by unrelated institutions and study sites that
participate in the same clinical trial.

3. These strategies must be deployed in both the emergent and non-
emergent settings.

4. It's also important to note that this is part of a larger goal of strengthening the overall clinical trials
infrastructure and making clinical research opportunities available to all Americans.

5. As you can imagine, the Vulcan leadership and its members have a lot to say on this matter.

6. In fact, not only did we submit an official response to the 2 RFls, but we also participated as SMEs
on a panel for a public listening session hosted by ONC/OSTP.

7.Since then, we’ve also had a few follow up conversations with the team leading this work out of the
White House and ONC, to explore further what a demonstration project / data capture pilot could
look like, and in what ways specifically the Vulcan community might be able to help support such a

n htt S-IIVVVVVV.VV |teh°use-govlost /IIeWS-u dateS/2022/|0/3 |/OSt '"l'pal tllelShlp-Wlth-OlIC-SeekS-IIIput-OII-OptIIIIIZIIIg-data-ca tUIe-|OI 'clllllcal'tl Ia|S/




E— Opportunity for ICH M11 Vulcan Project
Background

ICH M11/ Vulcan meeting February 13 | y¢icH

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

Observation: Ties very nicely with our
existing Schedule of Activities (SoA) O GDEE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

Following slides provide additional (CEsHAR)
baCkg ro u n d a nd CO ntext M11 TECHNICAL SPECIFICATION

Draft version
Endorsed on 27 September 2022

Currently under public consultation

At Step 2 of the ICH Process, a consensus draft text or guideline, agreed by the appropriate
ICH Expert Working Group, is rransmitted by the ICH Assembly to the regulatory authorities
of the ICH regions for intermal and external consultation, according to national or regional
procedures

EuroVULCAN



Vulcan Project Proposal: ICH M11 Implementation

Clinical electronic Structured Harmonized Protocol

Problem Statement

Clinical protocol describes processes/procedures for
conduct and analysis of a clinical study.

Lack of harmonization/standardization contributes to
inefficiencies & difficulties in reviewing and assessing
clinical protocols.

ICH M11 Expert Working Group, established in 2018,
developed draft guideline, template, and technical
specification to facilitate its electronic exchange.
Finalization planned for availability by end of 2023.

Collaboration with an SDO(s) is needed to deliver the
exchange standard based on M11’s technical
specification (including data models).

EuroVULCAN

Impact & Value

A harmonised data-driven digitized clinical protocol
will enhance the ability of sponsors, regulators,
investigators, and other stakeholders to initiate,
review, and conduct clinical research, resulting in
more efficient drug development and delivery of
medicines to patients.

Protocol data can be used to populate local, regional,
and international clinical trial registries.

Vulcan provides the unique opportunity to work with
various stakeholders with knowledge of existing
relevant data standards and the ability to curate
them, as well as to rapidly mature the specifications
for message exchange.

Due to recent changes in ICH procedures, the
proposed collaboration will occur in parallel with the
final stages of the ICH process to deliver more
rapidly than has previously been achieved.



— Vulcan Project Proposal: ICH M11 Implementation
Clinical electronic Structured Harmonized Protocol

Success Criteria:

1. Deliver FHIR Implementation Guide that is aligned
with the ICH M11 Technical Implementation Guide
(including data models)

2. Demonstrate the Electronic Delivery, Receipt, and
Validation of the M11 requirements based on the
FHIR IG for initial personas use cases: Regulator to
Regulator, Sponsor to Regulator

3. Define a shared maintenance plan of the FHIR IG
with the ICH Expert Working Group content experts

EuroVULCAN

Effort: High/Medium/Low

Low to Medium

ICH M11 will provide Vulcan with a number of
completed technical artifacts: technical specification
and conceptual and logical models. A Vulcan project
would use the ICH M11 artifacts to develop the TIG
and conduct the testing and validation.

Difficulty: High/Medium/Low?

Low to Medium

Due to the amount of technical work that has been
and will be completed by M11 prior to engagement
with Vulcan we believe the difficulty is low to
medium.
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16. Perspectives on FHIR (Part 3 — Government)

Teresa Zayas Caban PhD, National Library of Medicine (remote)
13:50 — 14:10




Accelerating Discovery through FHIR

Teresa Zayas Caban, PhD
Assistant Director for Policy Development
National Library of Medicine (NLM)
National Institutes of Health (NIH)

EuroVulcan Conference & Connectathon
Paris—Franee-Virtually from Maryland, USA
March 15, 2023

J/qa M) National Library of Medicine



Data, Data Everywhere




Putting the / in FAIR

* Advancing interoperable data access,
sharing, use, and reuse for research

« Standards key to interoperability and Findable
reusability of data

* Opportunity to leverage healthcare
data standards in research

Adapted from National Institute of
Environmental Health Sciences

_/gﬁ’ m) National Library of Medicine




Advancing Data Science and Open Science
at NIH and NLM

Data Infrastructure Modernized Data Data Management, Workforce Stewardship and
Ecosystem Analytics, and Tools Development Sustainability

sOptimize data *Modernize data eSupport useful, eEnhance the NIH eDevelop policies
storage and repository generalizable, and data-science for a FAIR data
security ecosystem accessible tools workforce ecosystem
«Connect NIH data *Support storage and workflows sExpand the *Enhance
systems and sharing of *Broaden utility of national research stewardship
individual datasets and access to workforce
«Better integrate specialized tools «Engage a broader
clinical and *Improve discovery community
observational data and cataloging
into biomedical resources

data science

Accelerating Discovery and Reach more

Data-Powered Health Accelerate people in more

discovery and ways through
advance health enhanced

through data- dissemination

<q_/~ m) National Library of Medioine driven research and engagement



NLM Standards Work

Support standards

Test, research, and develop standards

Maintain repositories

Use standards in information services

Lead policy and cross-NIH coordination

_<Q(‘ m) National Library of Medicine



Role of Standards in Research Data Sharing

USS. Department of Health & Human Services¥ | National Institutes of Health & I i i i i i I d b E a I /

Search B
SCIENTIFIC DATA SHARING
NIHStaff @ | FAQ | Contacts & Help

DATA MANAGEMENT AND SHARING POLICY GENOMIC DATA SHARING POLICY OTHER SHARING POLICIES ACCESSING DATA ABOUT

Expediting the Translation of Research s . : ; Clin l.ca l Trl.a ls.gov

Results to Improve Human Health. :
. QN . A service of the U.S. National Institutes of Health

FEATURED NEWS & EVENTS

Webinar Series: Implementing the New
NIH Data Management & Sharing
Policy: Part | - Understanding the Policy

DESIRABLE
CHARACTERISTICS OF DATA
REPOSITORIES FOR

https://sharing.nih.qov/ PR N

Guidance by the
SUBCOMMITTEE ON OPEN SCIENCE

of the
NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

May 2022

m National Library of Medicine




Advancing Use of FHIR in Research

Fast Healthcare Interoperability Resources (FHIR®) Standard
Request for Information (RFI1): Use of the Health Level Seven International (HL7®) Fast Healthcare

Notice Number: NOT-OD-19-122 Interoperability Resources (FHIR®) for Capturing and Sharing Clinical Data for Research Purposes
Key Dates

Release Date: July 30, 2019 Notice Number: NOT-OD-19-150

Related Announcements Key Dates

NOT-HL-20-815 Release Date: September 24, 2019

NOT-0D-18-014 Response Date: November 23, 2019

NOT-0D-18-134
NOT-0OD-19-150
NOT-0D-20-146
NOT-HL-21-010

by NIH Awards Contracts to Increase Availability of High-Quality Data Using

OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES

Purpose FHIR Standar d

The purpose of this notice is to encourage NIH researche
clinical data for research purposes and to enhance capal

Related Announcements
NOT-OD-19-122
NOT-OD-19-127

The Mational Institutes of Health recently awarded two contracts related to the use of the Fast Healthcare

Interoperability Resources (FHIR) standard in biomedical research.

FHIR is a standardized way of transmitting health data from one health infermation system to another through
an application programming interface. Use of a standard such as FHIR could accelerate the use of clinical data
for research. The FHIR standard is already broadly used in health care, and several federal health agencies are
using FHIR to exchange data.

MIH would like to develop and test FHIR tools for researchers and advance the sharing of phenotypic

information using the FHIR standard.

X m National Library of Medicine




Sharing Clinical Data for Research Using FHIR

Clinical I Research
@ HL7 FHIR
EHRs Research Database

Messaging Standards

Vocabulary Common Data Models
Standards Common Data Elements

8 USCDI

United States Core Data for Interoperability

_/ga m) National Library of Medicine



Engaging Stakeholders

« QOverall support for NIH’s
direction

* Noted challenges in using FHIR
“as is” for research

 Recommendations regarding
 Engagement
« Tool development
 Research and development
* Related policies 6.3

_/qa m> National Library of Medicine



NIH FHIR Activities

« Convened Federal and external
stakeholders

* Led initial projects
« Mapping between common data
models (CDMs) and FHIR

« (Catalogue of existing, internal NIH
FHIR activities

« Conducted

« External landscape analysis

 Needs assessment for educational,
outreach program

https://datascience.nih.gov/fhir-initiatives

_/ga m> National Library of Medicine



Considerations for Using FHIR in Research

« Knowledge and understanding of FHIR

 Ability to capture certain research data elements
in core FHIR Resources from a variety of sources

« Research-specific needs regarding data access,
mapping, curation, aggregation, and analysis

« EXxpertise, resources, and infrastructure needed
to adopt and use FHIR in research




Needs and Opportunities

j « Educational and engagement opportunities
\ ’
» Development of FHIR specifications, tools,
“ “ resources, and capabilities that enable research
’ \

* Clinical research community participation in
v related efforts to further develop and align FHIR
and research

J/qa M) National Library of Medicine




NIH FHIR Training

/

./g(‘ m) National Library of Medicine



FHIR Development and Resources

* Implementation Guide on complying with FAIR using FHIR
« http://hl7.org/fhir/uv/fhir-for-fair/STU1/

 Catalog of common data model and FHIR harmonization
resources

» https://datascience.nih.gov/fhir-initiatives/resources/cdmcatalog

CDM and FHIR Harmonization Resources

Resource Focus of Resource Description Related | Source Name | Source Description
Name Resource CDMs

CDM - FHIR Gap Mappings List of mappings between FHIR and i2b2, CD2H Data The CD2H Data Harmonization project,
Analysis& three CDMs: OMOP, Harmonization part “of the CD2H Next Generation Data
PCORnet Project Repository Core, identifies and curates

1. ACT(i2b2) to FHIR Mappings resources and tools that enahble a
Table, ) common framework for rendering and
2. OMQOP to FHIR Mappings querying clinical data. CD2H accelerates
Resources, and advancements in informatics by using
3. PCORnet(v4.1) to FHIR FAIR principles to promote collaboration

Mappings Table. across the CTSA Program.

Federated Data Educational  Presentations with video and slides i2b2, CD2H Data The CD2H Data Harmonization project, MNIH
Query Workshop from a two-day workshop focused on  OMOP, Harmonization part_t_)_f"t_ﬁé CD2H Next Generation Data
& data harmonization and federated PCORnet Project Repository Core, identifies and curates
query and hosted by the CD2H Data resources and tools that enable a
Harmonization Working Group common framework for rendering and

guerying clinical data. CD2H accelerates
advancements in informatics by using

CATR mrfmrimlar +m mvnmnntn callabhaeatine




Looking Ahead

* Engagement with standards
development efforts

« Development of educational and
training resources

* Investment in FHIR development and
related tools to facilitate research use

J/qa M) National Library of Medicine



J/qa M) National Library of Medicine

Questions?

Special Thanks To
Liz Amos, National Library of Medicine
Belinda Seto and Steve Tsang,

NIH Office of Data Science Strategy

https://www.nlm.nih.gov/
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17. Perspectives on FHIR (Part 4 — Pharma)

Darren Weston, Vulcan co-Chair / J&J
14:10 — 14:30




Pharma Perspectives On FHIR

Darren Weston

March 2023
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FHIR Can Enable Macro R&D Challenges

Developing a Drug
new drug is development is

increasing lengthy, and

expensive time to market is
N\ Creasing

High failure
rates makes drug
development a
risk business

Complex

regulatory

requirements

impacting time
nd cost




Some Key Areas Of Focus

Faster Access To

Efficient Study
/\
Data @ == 8

Conduct

Effective Recruitment @
0

Reduced
Costs

Improved Patient
Care

Greater Data
Transparency

\ PHARMACEUTICA DMPAMIES OF
janssen )' | feburasfoonn



Deep Dive Into The Focus Areas

janssen J | fohmenohmon



Faster Access To Data

MACEUTICAL COMPANIES OF

“—
janssen )' | fohmacnfotmmon



Effective Recruitment

Improved precision in patient identification

e Reduce time and resources required to recruitment patients

Enrich study populations

e Potential to recruit a more diverse patient population, improving the generalizability of
study results

Increase speed of recruitment
e Identify patients faster, and reduce the overall enrollment period

Optimize study designs

e Better access study feasibility and optimize study designs, reducing risk of recruitment
delays

h— 1 SUARMALTVY S O
janssen J | fohmenohmon



Reduce The Cost Of R&D

= B

B

Patient recruitment: Finding and enrolling enough patients who meet the inclusion and exclusion criteria
can be a significant challenge resulting in delays.

Patient retention: Once patients are enrolled in a trial, it is important to keep them engaged and compliant
with the study protocol. Dropout rates can be high, particularly in trials involving long-term treatments or
complex protocols, which can impact the statistical power and validity of the study.

Data management and analysis: Collecting and analyzing clinical trial data can be a time-consuming and
resource-intensive process. Ensuring data quality and integrity is critical to the success of a trial, and any
issues with data collection or management can cause delays and impact the validity of the results.

Safety monitoring: Ensuring the safety of trial participants is a top priority, and any safety concerns that
arise during a trial must be carefully monitored and managed. This can require additional resources and
can impact the timeline of the trial.

‘ AR MA M PAN I
janssen J | fohmenohmon



Efficient Study Conduct

Streamlined data Improved data quality Facilitated data sharing

collection: eStandard data exchange eEasier to share data between
eReduced data re-entry reducing the potential for different trial management

eReduced data queries
eReduced Data Monitoring

Enhancing collaboration

eFacilitate collaboration
between different
stakeholders involved in
clinical trial conduct, including
researchers, trial sponsors,
and regulatory agencies.

errors or inconsistencies. systems, EHRs, and other

clinical trial applications

Makes being a PI way
more attractive
eEnable the creation of PIs of

the future, helping increase
diversity of recruitment



Improved Patient Care

Improved data
sharing

Better clinical
decision-making

Enhanced patient
engagement

Improved safety
monitoring

e Easier to share information about patient diagnoses, treatments, and outcomes.
This can help ensure that all stakeholders involved in the trial have access to the
same information, which can improve patient care and safety.

¢ Provided clinicians with access to real-time patient data and analytics. This can
help clinicians make more informed decisions about patient care and treatment,

leading to better outcomes.

e FHIR can be used to create patient-facing applications that provide patients with
access to their own clinical trial data. This can help increase patient engagement
and empower patients to take a more active role in their own care.

e FHIR can be used to integrate patient data from various sources, allowing for
more comprehensive safety monitoring during a clinical trial, enabling early

intervention

PHARMACEUTICAL COMPANIES OF



Greater Data Transparency

U & ﬂ

IMPROVED BETTER INCREASED
PATIENT TRUST DECISION- ACCOUNTABILITY
MAKING

®

IMPROVED
PUBLIC HEALTH

Q

A

ENHANCED INCREASED

RESEARCH

EFFICIENCY

janssen J | fohmonfoimon



Concluding Thoughts

Change management is needed in general. Some specific observations:

S—
janssen )’ ‘ o
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18. New Data Challenges of Decentralized Trials

Craig Lipset, Clinical Innovation Partners (remote)
14:30 — 14:50




The New Data Challenge of
Decentralized Trials

Craig H Lipset

@craiglipset }

March 2023




Craig Lipset: About Me
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Decentralized Clinical Trials [DCT]: Defined

eConsent
EIENES
Video

Remote
monitoring
Digital
measurements

@craiglipset

Home health
Local labs
Local imaging
Drug supply to
the home
Central "meta”
sites

* Inclusive of
hybrid and
fully-remote
Create
optionality
and choice

DCT = use of technology and/or processes that enable visits to take place outside of a traditional research site

* May be at home
* Or may be

pharmacy,
community
centers, local
health providers,
pop-up sites,
mobile units, etc




Participation “Fromm Home" Catalyzed by the Pandemic

Science Products Stories Newsroom About

@ Pfizer

Pfizer Conducts First “Virtual” Clinical Trial Allowing
Patients to Participate Regardless Of Geography

- 05:30am

o % E D

Pilot Study Will Compare Results to Previous Trial Data to Assess
Validity of New Approach

"This program and similar programs that may f
patients to participate in trials and contribute t

CLINICAL
EE TRIALS
TRANSFORMATION

#» INITIATIVE

CTTI Recommendations:
Decentralized Clinical Trials

September 2018

@craiglipset

Pre-Pandemic DCT: 17-year History Prior to COVID-19
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COVID-19 Catalyzed Adoption (rather than Innovation)



Barriers to Scaled Adoption of Decentralized Trials

4

¥ m—

Regulatory
ambiguity

@craiglipset
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DCT1.0 = DCT 2.0

@craiglipset



Locations Beyond "Home": HCPs Unlocked

49% identify their own doctor as the source of advice they would trust
most when considering research participation
(even higher among patients living in North America)

The Treating
Physician Matters

But They Are Either Or

Not Engaged With become an refer to an

Meaningful Options Investigator Investigator

Remote Enable patients to participate from their trusted and accessible treating
Investigators Open physician office via a remote / centralized investigator

New Doors Compensate the practice FMV

2019 CISCRP Perceptions and Insights Study: Engagement Preferences.
@craiglipset






Next Gen Participant Support

Clinical

Disconnected Operational Emotional
Device-Specific
N - =
i Meetin!he Holistic \ ﬂof' the Participant

L

*2021 “The Patients’ Perspective on Decentralized Trials” (James Lind Care)




Participant Choice & Flexibility

Post-COVID Future Focused Options Define the options available for
each visit in the protocol

summary of assessment
i3

ixl 3
21 ﬁgggg-nan-u
Grocery Education MY HEHHEHHRHEEE

Business Healthcare




Site BYO-HIT

Clinics & Sites Are How Do We Allow
Investing in Telehealth... ...Yet Sponsors & CROs Sites to BYO-HIT*?
“Pass Down” *i/rg;?t/}:/o/g;o%gﬁon Technology
O Year—ove_r-year Study-Specific Avoid re-learning
64 A) ![re]lcerﬁzsjtlhn Technology. Use tools that fit site workflow

_ Recover site’s investment
Frost & Sullivan, 2020

Reduce redundant cost
Provision only when necessary

O Sites will use
O telemedicine after -
COVID-19. . -

Quality
Standards

WCG CenterWatch
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Patient Bring Their

Péitients are
interested
in sharing

Patients are S :
empowered Sharing via FHIR-based HIPAA Tokenization ;
to share patient portals approaches right-of-access of RWD
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Reliability and repeatability ofa
smartphone-based 6-min walk test as a
patient-centred coutcome Mmeasure

Jonacthan Mak'?, Neil Rens‘* Dasha ge’, Helle i 1, Doran Triggs',
3 Talgo?, Neil Guti 3 fago Gut T ama
er Aalami @ Tt

L Alay Blde . 11123, Stanfora, CAL USA: “University of Catitornia, Berkeley. Berkeley.
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Reliability and repeatability ofa
smartphone-based 6-min walk test as a
pPatient-centred coutcome Mmeasure

Jonathan Mak‘*l,lNen Rens‘* Dasha ~ Hell T, Dor:n Triggs',

julla Talgoz Ne , Santiago Gutierrez', an
Tt T

= The Mobile- Based 6-Minute Walk Test: Usability Study and
_ Algorithm Development and Validation

P Dario Salvi', PhD: Emma Pofﬂeyl. MSc; Elizabeth Orchard®, Dr; Lionel Tarassenko', CBE., FREng. FMedSci

Unstitute of Biomedi ineering. D of Engineering Science. University of Oxford. Oxford, United Kingdom

2Department of Cardiology. Oxford University NHS Foundation Trust. Oxford, United Kingdom

o Wearable devices can predict the outcome of standardized
D¢6-m1nute walk tests in heart disease

01 Charotte Schubert (3'7, Gareth Archer’, Jo M. 2e||;@‘ Sarah Nor{imeyer Kilian Runte’, Anja Hennemud’!@" Fellx Berger{i7°,
Or Volkmar Falk(57"%, Pim A. L Tonina®, Rod Hose®, Herman ter Horst, Titus Kuehneeuj and Marcus Kelm (3"

U

PL \yrist-worn devices with heart rate monitering have become increasingly popular. Although current guidelines advise to consider
Er  dinical symptoms and exercise tolerance during decision-making in heart disease, it remains unknown to which extent wearables
can help to determine such functional capacity measures. In dlinical settings, the 6-minute walk test has become a standardized
diagnostic and prognostic marker, We aimed to explore, whether 6-minute walk distances can be predicted by wrist-wom devices
A in patients with different stages of mitral and aortic valve disease. A total of n =107 sensor datasets with 1,019,748 min of
== recordings were analysed. Based on heart rate lings and literature tion, activity levels were determined and compared
B:  to results from a 6-minute walk test. The percentage of time spent in moderate activity was a predictor for the achievement of
ca  gender, age and body mass index-specific 6-minute walk distances (p <0.001; R* = 0.48). The uncertainty of these predictions is
demonstrated.

npj Digital Medicine {2020)3:92 ; https://doi.org/10.1038/541746-020-0299-2

ty” Challenge: Location-Agnostic EndeJ

il o -

6-Minute-Walking-Test  Archive

Time

0:07



DiMe's Library of Digital Endpoints

DiMe has launched the crowdsourced Library of Digital Endpaints
focused on industry-sponsored studies of new medical products or
new applications of existing medical products.

Digital endpoints offer significant eppeortunities to improve what we

CROWDSOURCED LIBRARY
know about patients’ biolog! d : /| as h iai i
they fa), functon, and sunva I both ciricaltas anl rvtine crcal of Digital Endpoints

care. .
-

This first crowdsourced library Is spectically focused on industry-

.
sponsored studies of new medical products or new applications of .

existing medical products. \We focused our first efforts here as the ® . -
DiMe community expressed this is where there is the least . =5 .

transparency around measures currently being used and investigated. L
DiMe will add additional crowdsourced libraries to include nen-industry
sponsored studies In the coming months.

Accessing and Contributing to DiMe’s Library of Digital Endpoints

DiMe's Library of Digital Endpoints is a work-in-progress, living document. It is intended to be both a reference resource for our DiMe community and & transparent
library the community helps build and maintain.

WView DiMe's Library of Digital Endpoints. For more information about how to use the library, click “Blocks.”

® B Library of Digital Endpoints @ 2 hidden fields T Filter  [E Group 4t Sort = Q
(] Date First Listed ~ * ling = Endpoint (if known) *  Technology Type = Health Cancepts *  Measurement
2 August 4, 2020 Change in total nocturnal sle...  Activity Monitor’ Nocturnal Activity Sleep Time
3 August 4, 2020 Change in wake time aftersl..  Activity Monitor Necturnal Activity Wake time after slee
4 August 4, 2020 Change in sleep efficiency fro... A.cwily Moﬁitqri Necturnal Activity Sleep Efficiency
s August 4, 2020 Change in mean nocturnal h... _ Oxygen saturation Overnight pulse oxin
6 August 4, 2020 Change in median number of... — Oxygen saturation Overnight pulse oxin

Digital Health Measurement ‘
Collaborative Ct nity ® b
hosted by - ‘./'

Diiv)i

Our Vision

To achieve the promise of digital health measurement to improve lives, for everyone

Our Mission

Hosted by the Digital Medicine Society (DiMe), the Digital Health Measurement Collaborative

Community (DATAcc) will use interdisciplinary expertise, data, and use cases to develop and

demonstrate best practices and advance harmonized approaches to speed the use of digital
health measurement to improve health outcomes, health economics, and health equity.




Connect to Master Protocols

2\ Droi :
Movement toward Big Data, @ Project Baseline

Master Protocols | “All-Comer” Studies A“ Us

RESEARCH PROGRAM

From To study platforms supporting both

incremental observation & intervention
studies with one trusted journey for the participant

Example:

One app for multiple studies
One set of tasks across all studies
Access and share health data across studies




Continuing Non-Linear Adoption

Rate of DCT Adoption

@craiglipset

Pre-Pandemic
Experimentation

Ethical
Imperative

Post-Pandemic

Hesitation Global Regulatory Decisions

on 2020 Studies

Mid-Pandemic
Adoption

Time



Rise to the DCT Data Challenge

- '
Diversity of Patient- Site-
Sources Mediated Flexible
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The New Data Challenge of
Decentralized Trials
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Networking Break

14:50 — 15:05
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19. Day 1 Lunch Topic Recap

Michael van Campen, Vulcan
15:05 - 15:20




—_— Thank you for the great engagement in our facilitated discussions!

1. How can different standards work
together?

Facilitator(s)

Peter van Reusel

Catherine Chronaki

Note Takers

Valerie Vandeweerd

2. How does privacy play into
standards, and vice versa®?

Pierre-Yves Lastic

Shani Sampson

3. Enhancing clinical trial efficiency
and success using hospital EHRs

Dipak Kalra

Nadir Ammour

Peter Casteleyn

4. How can Vulcan support clinical
research in Europe?

Michael van Campen

Anne Moen

5. How do we accelerate the design of
a digital clinical trial?

Andy Richardson

Stacy Tegan

EuroVULCAN




— 1. How can Different Standards Work Together?
Peter van Reusel and Catherine Chronaki

Context
* Very engaged discussion... more attendees than chairs. ~15+ people

Key Points
*  Whenever there is a need to create a new standard, it is a priority to re-use terminology and
standards that already exist rather than inventing something new

* Differentiate between technology / data transfer standards and content standards and focus
on how these need to work together

* Some stories about the challenges on losing meaning (‘lossiness’) with mapping

* ltis not straightforward to ‘map’ data from one standard to another because the meaning of the information is
different

*  Whenever mapping is exercised, we need to document the assumptions and ‘lossiness’

* Semantic interoperability is not something that can be applied after data collection

EuroVULCAN



2. How Does Privacy Play into Standards, and Vice Versa?

Pierre-Yves Lastic

Context

Attendees had a range of experience and interests including a direct role within an organization
protecting individuals' privacy, health informatics, policy discussions, clinical data sharing, and
consideration of how data privacy impacts the execution of the Vulcan Real World Data project.

Key Points

Privacy goes hand in hand with TRUST...and the trust is in both directions

EHR's are responsible to protect their patients' data and entities like pharma typically are allowed
only to query a curated data mart, not the EHR data itself

Privacy is selective - patients overwhelmingly (99% in one poll) want to share data for research,
but those same respondents hesitate or refuse to share data with employers or insurance

There is both a legal AND technical side to data privacy

In one country, the time needed to get the authorization to run a project over a pool of EHR data
is 18 months... while in another country, the lag is 2 months; how do we make the process
equitable across markets, especially with what we've learned about global pandemics?

EuroVULCAN



— 3. Enhancing Clinical Trial Efficiency and Success using Hospital EHRs
Dipak Kalra and Nadir Ammour

Context

* Considered two cases:
* Searching for patients in EHR - screening: requires high number of sites connected

e Data collection for clinical trials: to make this scalable

Key Points
* Main barrier is cultural change both at supply side as well as demand side. Eg
e Sponsor inclusion criteria are in many cases requiring a human interpretation, so not query able.
* On the supply side, hospital data quality is variable, and most hospitals lack the resource and
business justification to invest in improving this.

* Whatis the pathway?
* Look for low hanging fruit — take small steps

* Consider rare diseases where some work is already done on most valuable data

* The need to enable connection to patient’s data generated during the various interactions with
healthcare services, hence collected in various places, hospitals, GPs, local lab, etc.

* EU Patient Summary concept is evolving to an ISO patient summary

EuroVULCAN



4. How can Vulcan Support Clinical Research in Europe?

Michael van Campen

Context

How to continue the dialog showcased at EuroVulcan — grow and expand, virtual to F2F

Key Points

Need to increase awareness of FHIR: support for vendors and hospitals expanding FHIR capabilities
Lots of OMOP use in Europe — what is the relationship to FHIR?
Continue to build connections between stakeholders and between partners

Use the European experience to inform Vulcan around the world; presence = sustainability,
longevity

Branding / value propositions specific to European context

Consumer centricity is not striking (yet), as the ultimate benefit is for citizens
Cross border, e.g., ePl in language of choice, support mobility

1-800-VULCAN

Conference presence: e.g. HIMSS, MedInfo, MIE, etc.

Vulcan as a community; what would be do without such a community?

EuroVULCAN



— 5. How do we Accelerate the Design of a Digital Clinical Trial?
Andy Richardson

Context
* Benefits of FHIR to communicate protocol/SoA: cut down on interpretation (ERBs, site
coordinator, etc) and related risk/quality issues.

Key Points

* How could it work at the site:
Today: Some sites read the SoA, then manually type in hospital orders - i.e., the "tasks" staff
need to do with the patient at each clinical location in the hospital system
If could have the orders automatically populated in the EHR, it would save that time
consuming step and & improve accuracy

* Implementation challenges:

* High level of variability in the processes sites use will make it difficult to get full

implementation.
Would be helpful to better understand the various processes that sites use in order to guide
implementation options (some sites may be better suited to leverage for scheduling, others
for EHR data extraction)

EuroVULCAN



— For Consideration

BONUS: ldea for future EuroVulcan (or other Vulcan events)

* Found lunch discussion engaging, hard to pick a table! Consider event where rotate through
multiple roundtables

EuroVULCAN
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20. Vulcan Engagement in Europe
Open Discussion

Michael van Campen, Vulcan
15:20 — 16:05




e Vulcan Inflection Point
Go Global

V Foundation

» Implementation Guides for Real World Data, Schedule of Activities, electronic
Product Information, Phenotypic Data, Adverse Event, FHIR to OMOP (in progress)

» Connectathons (ongoing)

* Governance, Membership

Go Global

« Expand outreach into Europe, Asia Pacific and other regions
* Regional activities, membership & promotion
» Showcase global HL7 FHIR efforts in clinical research

Financial models

VULCAN

AHLZFHIR Implement It
» Adoption Strategy: Proof of Concept/ Pilot, Tooling

* Maintain Implementation Guides

2023 & Beyond

New Content

» Use Case Map (Big Picture)
» Additional Use Cases
» Collaborate with other HL7 FHIR Accelerators

EuroVULCAN



— 1: Go Global

Europe is a Start, not an End

What Have we Done? Where To Next?

European - Led
Projects Grow
o ! OEMA  HMA International Membership
Gravitate @ Health -

International Membership

‘_""" EUROPEAN FEDERATION
©)) MEDICAL INFORMATICS

Launch New
International Projects

EuroVulcan

Conference & Connectathon

& Grow International Project

Participation

Join usin'Paris March 14,15 2023

International Project
Participation

EuroVULCAN



— Vulcan in Europe
The Challenges Ahead

Challenges

* How will be grow Vulcan presence in
Europe?

-'.!-l.-
* What’s next in Europe?
* Who is missing from the Conversation?
 What is the European-specific Value
Proposition? Bt B

EuroVULCAN




Vulcan In Europe

Ideation

Awareness

1.
2.
3.

4.

EuroVulcan 2.0

Outreach specific to member categories
Clinical Research FHIR-based education /
training

Social Media

5. Continued presence in Europe
6.

FHIR & OMOP

Operations / Content

1.

European-led projects (driving the project like
Gravitate/ePl)

. Europe-sensitive calls for Vulcan projects
. Vulcan Europe Office?

. Vulcan branding

. Clinical Research / Vulcan Core

EuroVULCAN

Implementation
. Pilots (EPI Pilot Spain/Netherlands/Sweden?)
. Proof of Concept
. Live systems
. Implementation community
. Tooling support
. Community building (e.g. technology summit)
. Conformance / compliance
. Legal basis, including privacy

Membership

. Identifying members from European
organizations / agencies
. Consider broad stratification across member
categories & countries
. Patient perspective
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Where to Next? Wrap Up & Thanks

Amy Cramer, Vulcan co-Chair / J&J
16:05 — 16:20




Before We Go...
Coming in the Days Ahead

el
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Survey
EuroVulcan Conference & Connectathon

EuroVULCAN

PDF

Conference Presentations
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EuroVulcan
Conference & Connectathon
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Thanks and Safe Travels
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