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Deliverable overview
Objectives
To report from Testing Events, Demonstrations, Pilot projects, and Readiness Exercise. This deliverable
gathers the activities performed by Task 6.1 “Testing events, Demonstrations, Pilots Projects, and Emergency
Response Readiness Exercise” and in part, Task 6.2 “Global Community for Digital Health Innovation Practice
Review Panels”.

Content
After a general introduction, Section 1 defines the applied methodology and templates used to identify the
and implement use cases.
Section 2 is focused on the demonstration build and exploited during the EC ModEX Project Massive disaster
management events in Romania and Estonia.
Section 3 provides the description and the documentation of the demonstrators on the Vaccination Use
Cases, presented at the Lisbon eHealth Forum and at the IHE Connect-a-thon in Rennes.
Section 4 is centred on the demonstration of the integration of the International Patient Summary and the
Chronic Patient Management, development by the C3Cloud EC Project.
Section 5 describes the synergies between the International Patient Summary and the Framework developed
by the EC FrailSafe Project, devoted to frail patient care and management, importing information from the
IPS FHIR server into the FrailSafe platform to compute the Frailty Index.
Section 6 reports about testing events, like HL7 FHIR Connect-a-thon, and solutions elicitation events, like
Hackathon and Datathon.
Section 7 provides hints on security, safety and potential ethical issues, in line with the GDPR requirements.
Section 8 summarises possible conclusion about the activity performed in Task 6.1 and gives some hints on
how to exploit Trillium II assets and Task 6.1 experience as a support to demonstrators for capacity building
on future Electronic Health Record interoperability services.

Deviations
According to the DoA, this deliverable was due by April 2019. It has been delayed to July, in order to gather
all implemented demonstrators as these continued throughout the full project period. This then caused a
conflict with other commitments by responsible partner.
The project coordinator and scientific coordinator have throughout the delay period been in contact with the
WP and deliverable lead and has internally followed the progress, ultimately accepting a deviation in deadline
to take into account all relevant testing, demonstration, piloting and readiness activities. The project
coordinator and scientific coordinator also discussed the risk of the delay versus reassigning the responsibility
of the deliverable and has consistently been in agreement that it was essential and of high importance for the
quality of the report that the responsible partner complete it given their level of insight, which could not be
matched by others in the consortium.
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Executive summary
Trillium-II scales up the EU/US cooperation initiated with Trillium Bridge, to advance adoption of the
International Patient Summary standards supported by broadly and consistently implemented standards and
implementation guides. The increased knowledge from the CEN / HL7 International Patient Summary and
Implementation Guides, and the practical experience gathered both in epSOS / CEF eHDSI and from the
established Communities of Practice, represent a substantial background on which new Use Cases and further
demonstrators for capacity building can be built.
WP6, in line with its title “Making it Real: Engaging with the practice of Digital Health Innovation”, has
developed, demonstrated and evaluated innovative services based on the use and the extension of the
International Patient Summary.
Four main domains have been addressed:
-

Adoption of IPS in a massive disaster situation, as downloaded document and as patient mediated
provision, via mobile apps

-

Vaccination scenario

-

Chronic patient management and care

-

Frail patient management and care

Testing and implementation events like FHIR Connect-a-thon, Datathon, Hackathon have allowed to stimulate
innovative creativity and demonstrate easiness and flexibility of HL7 FHIR IPS implementation guide and the
resources developed in the course of the project to accelerate adoption and support capacity building.
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Introduction
Trillium-II scales up the EU/US cooperation initiated with Trillium Bridge, to advance adoption of the
International Patient Summary supported by broadly and consistently implemented standards. The increased
knowledge from the CEN / HL7 International Patient Summary and Implementation Guides, and the practical
experience gathered both in epSOS / CEF eHDSI and from the established Communities of Practice, represent
a substantial background on which new Use Cases and demonstrators are built.
WP2 has defined assets to include clinical sections on Medications and Medical Devices, VaccinationImmunisation, Allergies and Intolerances, Problems and Procedures and the Patient Summary
Implementation guidance.
WP3 has developed assents on Laboratory results, Imaging results and security and privacy provisions. The
Encounter Report and discharge letter were topic addressed in WP3, too. Task 3.1 has provided a set of
selected Use Cases, beyond the epSOS/CEF eHDSI Unplanned Care.
WP6, in line with its title “Making it Real: Engaging with the practice of Digital Health Innovation”, has
developed, demonstrated and evaluated innovative services based on the use and the extension of the
International Patient Summary, indicated in task 3.1, by exploiting the information structures and FHIR
resources defined in WP2 and WP3.
Communities of practice created with relevant initiatives and other European Commission funded projects
have been engaged in co-create, build, and demonstrate activities.
Four main domains that have been addressed are reported here:
-

Adoption of IPS in a massive disaster situation, as downloaded document and as patient mediated
provision, via mobile apps

-

Vaccination scenario

-

Chronic patient management and care

-

Frail patient management and care

Testing and implementation events like FHIR Connect-a-thon, Datathon, Hackathon have allowed to stimulate
innovative creativity and demonstrate easiness and flexibility of HL7 FHIR IPS and Trillium II extensions.
The gathered experience can be beneficial as the basis for the specification and the implementation of the
EHRxF and the new eHealth services indicated in the EC Communication of EHR Interoperability (9/2/2019)
and for the strategic and operational plans of the eHealth Network “Common Semantic Strategy” Task Force.
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1 Methodology
Trillium II Work Package 3, in D3.1 “Use case Selection and Analysis of Patient Summary Use Cases beyond
Emergency or Unplanned Care” proposed to adopt the case scenario instrument to capture user needs and
guide the development of technical specification to address it.
By adopting the approach advocated by the H2020 PHC-34 eStandards Project methodology, we would like
to further strengthen our focus on user experience and unlock the value of health data in assisting decisionmaking in operational situations. Moreover, in the context of Trillium-II our aim is to scale up use of patient
summaries and that strengthens our focus on high quality trusted health data components (i.e. building
blocks) that may come from different sources with clear provenance information. Being data centric, it is
important to employ semantic links to connect more detailed or explanatory sources of health data to a
patient summary component – facilitating data exploration rather than pure transactional workflows.
Having this conceptual frame as a reference point, has led to the following observations:
•

•

Health data is at the center and scaling up requires helping people work with health data exemplified by
patient summaries. Surrounding the health data cycle (i.e. patient summaries, link data, and extensions)
are quality assurance and provenance mechanisms, and in further outer circles policies, processes,
actors, and transactions (see Figure 1).
Addressing a wide range of case scenarios where patient summary data are used and where an
“extended” notion of patient summaries is relevant we can follow the value chain of health data, i.e.
wellness, prevention, public health, treatment, population health, clinical research, 112 emergencies,
etc. This could also underpin the quality, access, cost triangle focusing on productivity. Capturing the full
value proposition of patient summaries would require selecting simple and intuitive use cases from each
category.

Figure 1: Purpose of Trillium-II use cases, extending patient summaries of emergency or unplanned care
[cross-border] setting (ref: Trillium II D3.1)

Following this approach, WP6 has built several demonstrators in contexts where either the International
Patient Summary could be directly used, or its data elements (i.e. building blocks) could be either exploited
in the newly identified contexts or populated with clinical data that are produced in these contexts (i.e.
wellness, prevention, public health, treatment, population health, clinical research, 112 emergencies, etc.).
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1.1 Templates for operational scenario description of patient summary use cases
We have created templates for operational scenario description of patient summary use cases based on the
template defined in D3.1, and we have extended to consider implementation aspects, including also T6.3
Evaluation matrix.
These templates do not necessarily have to be applied in an exhaustive manner; however, they are useful as
check list to identify the pilots and demonstrators and to support their implementation and evaluation.

1.1.1 Pilot identification, main goals and expected impacts
Pilot identification is an extension of the Use Case Template defined and filled by WP3 in D3.1 to perform the
selection of the Use Cases. The following table is a sort of check list: not all the rows have to be filled for each
pilot, but they are referenced as a reminder of relevant topics.
The newly introduced elements are marked in red.
Pilot use case scenario identification
Pilot Name
Name of the pilot / testing event / demonstration / readiness
exercise
Related Use Case / Scenario
Use case or operational scenario on which the pilot is based
Challenge Statement
What is the problem we are trying to solve with patient
summaries?
Communities of
What do we do this for?
Interest/Stakeholders involved
Location and date of the Pilot /
Where will the event happen?
Demonstration
Need for specific authorisations / List of needed authorisations from entities out of Trillium II and
Agreements
status of the authorisation
Value statement
What is the value proposition?
User Story
What scenario illustrates the value of patient summaries? (a
graphic would be nice)
Policy environment
What are the relevant policy and regulatory issues?
Information
How health data records are captured, retained and conveyed in
this business context?
Patient summary components
What are the relevant patient summary components? How are
they constrained or extended? What are the data set
requirements?
Provenance and timeliness
Where does the information come from? Who is responsible for
it? How recent is it? What are the functional requirements?
Quality assurance
What are the quality standards components are subject to?
Governance
How is the information governed?
Risks – Security & Privacy
What are the privacy and security requirements – what are the
safeguards
Risks – Ethical issues
What are the potential ethical issues, if any? – what are the
safeguards?
Pilot projects and/or services
Who has implemented patient summaries for this situation?
Anticipated impact
How many people or organizations will be impacted?
Open Issues
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Anticipated interoperability
maturity level

What is the anticipated level of interoperability today?
Table 1: Pilot identification template

1.1.2 Pilot Implementation aspects
As for the pilot identification, the following table should be considered as a check list of relevant topics, not
as table to be completely filled. In particular, the activity timing part is not included in this deliverable.
Implementation aspects
Pilot assumption
Pre-conditions
Post-conditions
Actors and roles
Use Case Diagram
Activity Diagram
Functional Requirements
System Requirements for
implementation and deployment
Evaluation implementation aspects
Experiment design for evaluation
Pre-conditions
Post Conditions
Specific requirements
Table 2: Pilot implementation template

1.1.3 Pilot evaluation aspects
Task 6.3 has proposed an evaluation template, indicated in the following table. The template proposed for
evaluation by D6.3 should be instantiated for each pilot.
Pilot Use Case Scenario Evaluation
Category

Benefit indicators (examples)

Productivity
/ Efficiency

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Access
(to care; data;
market, etc.)

▪

Faster and more effective care decisions
Time savings
Faster and more accurate triage
Shorter emergency visits
Reduced admissions
Reduced redundant (double) testing
Reduced follow-up treatments
Support for clinical decisions
Better targeted resources
Reduced costs for cross-border medical interventions

Improved access and service
o Reduced wait-time
▪ Improved quality and access to data for research
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▪

Equitable care
o Better care for patients with low health literacy
o Better care for international patients
▪ New business cases, new opportunities for apps and decision support
Quality and
safety

▪
▪

Improved patient health outcomes
Improved safety
o Reduced harm
o Reduced Adverse (Drug) Events
o Improved medication identification and reconciliation

▪

Improved population health outcomes

Patient
experience

▪
▪
▪
▪
▪

Increased patient empowerment
Patient satisfaction
Patient confidence
Freedom of care
Supporting communication and interaction with care providers

Health and care
professional
experience

▪

Professional satisfaction

Table 3: Pilot evaluation template

1.2 Selection criteria and synergies between task 6.1 and 6.2
WP3 has proposed criteria for selecting the use case and identified a set of relevant ones for consideration.
The outcomes of that WP3 activity are taken as input by WP6, to elicit opportunities for testing events,
demonstrations, and pilot projects as: Task 6.2 activities leading to synergies with the potential to build
communities of practice, as Task 6.1 activities for pilot implementation and as Task 6.3 input for evaluation.
The main Use Cases taken into consideration in WP6 are:
•

Use of the IPS in case of disaster management

•

Employing IPS in vaccination management

•

Use elements of IPS to support care plans in chronic disease and indexes in frail patient management

In the following sections 2, 3, 4 and 5 the activities related to those domains will be reported in detail.
In addition to the implementation and demonstration of the selected pilot use cases scenarios, other
technical activities were performed to stimulate and validate the use of HL7 FHIR IPS resources. Among them
we will quote:
•
•
•

Trillium II at the FHIR Connect-a-thon, Baltimore, September 2018, preparing for the EUmodEX
MIE2018, 23-25 April 2018 – DataThon
Hackathon in Athens on 8-9 February 2019

Technical aspects related to these events are part of Section 5 of this deliverable.
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2 Adoption of IPS in case of disaster management
2.1 Introduction to the Disaster Management Use Case
Although the Directive 2011/24 was intended for planned and unplanned care while abroad, the eHealth
Network Guidelines mainly addressed the unplanned care. As a consequence, both the CEF eHDSI Patient
Summary, and the CEN and HL7 International Patient Summary standards and implementation guides, being
consistent to the eHealth Network Guidelines, refer to unplanned care, without explicitly excluding planned
care.
Disaster Management is a specific sub-case of the unplanned care, with specificities related to the urgency
and the size of the contingency situation and the potential lack of connection to trusted sources.

2.2 Emergency and Disaster Management – Identification
Pilot use case scenario identification
Pilot Name
Emergency and Disaster Management - Evacuation camp and Field
Hospital
Related Use Case / Scenario
The pilot refers to the provision of the Patient Summary to citizens
involved in a disaster, either by retrieving the IPS from a remote
system by the Field Hospital information system, or as “patient
mediated”, i.e. preloaded in the patient’s mobile phone or, if there is
mobile connectivity, retrieved from a remote FHIR server.
Challenge Statement
In Emergency and disaster management we are trying to capture the
what is the problem we are
summary health information of a patient involved in the disaster–
trying to solve with patient
carrying over context information that may be available in advance.
summaries?
This information is essential both in its primary as well as in
aggregated form.
Communities of
We do this for people that are stressed and humanitarian mission
Interest/Stakeholders
team members that put themselves in danger to help fellow people.
What do we do this for?
Information technology can improve the value chain in disaster
management – capturing important health information of victims.
Location and date of the
Two pilot use case scenarios were planned, during two ModEX EU
Pilot / Demonstration
Project exercises:
- Bucharest (RO), October 2018
- Saaremaa (EE), April 2019
Need for specific
Memoranda of Understanding must be signed with the ModEX
authorisations / Agreements EUMFH project, to import IPS and export the discharge letter. For
ModEX Ro and ModEX EE all participants signed appropriate
authorization forms as foreseen by the exercise.
Value statement
With high quality information available promptly the needs of
What is the value proposition?
disaster and evacuated people will be served timely and effectively
with safety.
User Story
Consider a large-scale disaster – like an earthquake, a flood or a CBRN
What scenario illustrates the
disaster. People are injured, misplaced, confused and in pain. Among
value of patient summaries? (a
them, there are vulnerable groups like children or elderly. Can we
graphic would be nice)
identify them accurately and promptly respond to their needs? What
if they have an up-to-date patient summary? Important actors for
patient summaries are the European Civil Protection modules of Field
Hospital and evacuation camps.
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Policy environment
What are the relevant policy and
regulatory issues?

Information
How health data records are
captured, retained and conveyed
in this business context?

Patient summary
components
What are the relevant patient
summary components? How are
they constrained or extended?
What are the data set
requirements?

Provenance and timeliness
Where does the information
come from?
Who is responsible for it?
How recent is it? What are the
functional requirements?

Quality assurance
What are the quality standards,
components are subject to?

Governance
How is the information
governed?

Risks – Security & Privacy
What are the privacy and
security requirements – what
are the safeguards?

There are privacy concerns in disaster medicine. Individual as well
aggregate information is very important. Capturing accurate
information can also help in training. Using patient summaries can
help in the training of emergency teams.
The question how to manage patient summaries in a field hospital or
an evacuation camp are still subject to discussion. Some of these
questions are addressed in Trillium II Deliverable D6.2. However, the
main conclusion so far is that the area of disaster medicine is rather
disconnected for the rest of the health system.
These questions and others have been addressed by the WHO EMT
work the Personal Health Record developed by the Institute of
Migration and Dr. Van Berlaer’s thesis that are discussed in the
Appendix of Trillium II Deliverable D3.1.
Note that this challenge points to multiple technical use cases.
Moreover, emergency and disaster response can host every single
one of the use case scenarios that follows. Perhaps, one specific point
is the aggregation of patient summaries to draw conclusions on the
needs of the victims present in an evacuation camp. Thus, all
components of the patient summary are applicable to this scenario of
use along with additional ones specific to the reporting needs of the
emergency response team.
The Appendix of this deliverable contains the International Patient
Summaries used in the Romanian and Estonian ModEX pilots
These questions are pertinent and important to a disaster scenario.
During the earthquake disaster in Japan (Fukushima 2011), there
were not electronic health records available. Depending on the
disaster the information may come with the patient, from the health
system or be created on site to move with patient to the next step.
In Trillium II Disaster Pilot, the already defined injects have been
considered and enriched to create International Patient Summaries,
to be either retrieved by the ModEX – EUMFH system or provided by
the victims, using their mobile access as patients.
Timeliness and accuracy of the information in important – but also
simplicity and prioritization are essential. Maintaining short coded
templates that allow completion in a matter of seconds is essential.
In disasters, the Ministry of Defence or the Ministry of Interior takes
control frequently under an inter-ministerial committee. On site the
Emergency team is maintaining information, frequently on paper and
share this information with the coordination center that makes
decisions.
The privacy and security requirements and safeguards, specific to
emergency response are to be investigated. There is a trade-off
between security and privacy on one side and efficiency and
effectiveness on the other.
The topic of how the GDPR has to be considered and applied in
emergency is under investigation by a task force of the CEF eHDSI PS
Cluster Group, who is facing the so called “breaking the glass”
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1

Pilot projects and/or
services
Who has implemented patient
summaries for this situation?

Anticipated impact
How many people or
organizations will be impacted?

Open Issues

Anticipated interoperability
maturity level
What is the anticipated level of
interoperability today?

1

situation, when a patient is unable to fulfil the requirements of the
Patient Information Notice of the Country of Treatment, in line with
the GDPR and that country’s legislation. A typical case is when a
patient is unconscious. In some Member State, in case of emergency,
the data processing is also legitimated in the terms of article 6.1.e),
6.3.a) and b) plus 9.2.h) of GDPR.
Other Member States overcome the patient’s consent in the case
more than one third of the local population is affected by the
disaster.
As for the two pilots, Romania and Estonia, the topic of security and
privacy were not addressed in the simulation and the data used in the
exercises were synthetic.
The pre-existing templates available have some similarities to the
international patient summary. Although useful the IPS data set had
to be focused and constrained. This can be achieved with constrained
user interface terminologies. Preparing for the disaster response
exercise could help constraint the existing components and value
sets.
The health system, the Emergency Medical Team (EMT) members
and the EMT coordination center from the information point of view
benefit from use of the patient summary. The community under
distress and potential visitors from other countries could benefit as
well. In general, additional patient information to what the patient
can report, is important for evidence-based decision making.
The area of disaster and emergency medicine is quite broad and
prioritizing correctly is essential. Scenarios to be demonstrated in this
setting should be carefully selected to be simple but realistic, taking
into account the limited resources available from every perspective.
In this sense, working further on this case is worth considering
whether we should split this scenario in multiple use cases:
(1) use individual pre-existing IPS for care provisioning
(2) use aggregate information based on pre-existing IPSs
(3) create a summary during the field encounter as special case for
D3.4
There is very little interoperability today as documentation is mostly
on paper and integration with data utilities is typically not expected.
WHO EMT has created paper templates, IOM a personal health
record template, but EMT teams create their own variants to fit also
their training and preference in triage protocols and capacity in
information technology. Thus, there is intense need for
interoperability which spans not only technology but also operations.
The sector is committed to interoperability in emergency modules
but work on health information aspects depends on the local
circumstances, health system structure and processes, and thus, are
subject to variability. Reuse of the work in eHDSI, for internal use in
case of large-scale emergencies, is worth exploring further.
Table 4: Pilot identification template

https://ec.europa.eu/cefdigital/wiki/pages/viewpage.action?pageId=87068104

18

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

2.3 Emergency and Disaster Management – Bucharest ModEX overview
The EU ModEX consortium composed by:
•
•
•
•
•
•
•
•
•
•

Johanniter-Unfall-Hilfe e.V. (Johanniter), Germany
Crisis Management Centre (CMC), Finland
Ministry of the Interior (BM.I), Austria
Office of the Regional Government of Styria (GST), Austria
Danish Emergency Management Agency (DEMA), Denmark
The Federal Public Service for Health, Food Chain Safety and Environment (MVG), Belgium
Directorate General Fire Safety and Civil Protection (DGFSCP), Bulgaria
Chief Fire Officer Association, Care of Merseyside Fire and Rescue Authority (MFRS), United Kingdom
and Northern Ireland
The French Academy for Fire, Rescue and Civil Protection Officers (ENSOSP), France
Italian Civil Protection Department (ICPD), Italy

has been contracted by the European Commission to conduct five module exercises in the period of
2017/2018 and in part 2019.
The consortium has set up five field exercises that have provided a realistic setting within a safe environment
where the participants can train to cooperate and coordinate closely with various local, national and
international actors. In this setting, it was possible for the participants to experience all phases of a real
international deployment. The exercises have integrated and reflected the latest challenges in the field of
International and European Civil Protection, while following international rules and guidelines.
The ModEX in Bucharest, Romania from 14.10-18.10.2018 has been fully integrated with the Romanian
national exercise SEISM 2018, which is the annual civil protection exercise regarding the national emergency
response in case of a major earthquake involving mass casualties.
The module exercise in Bucharest, Romania were composed of the following modules/teams:
•
•
•
•
•
•
•
•
•
•
•
•

EMT 1 Norway
EMT 2 Italy
SNAM Sweden
TAST Sweden
EUCPT
EMT 3 Israel /EUMFH
EMT 1 Romania
EMT 2 Romania
Skeleton EMT 1 Germany
AMP OeRK Austria
Map Action
EURACARE Flight & Shelter

19

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

Figure 2: Locations of the ModEX in Bucharest
More than 510 international civil protection experts cooperated with about 1.500 Romanian firemen,
paramedics and rescue workers to provide care to about 600 role players who simulated 2.000 injects,
carefully and accurately made up by experts from the Italian Red Cross.
•

https://www.facebook.com/eumodex/videos/375764612964224/

•

https://www.facebook.com/eumodex/videos/183029792612959/

Figure 3: ModEX victims, made up by Italian Red Cross experts, to simulate injuries and pathologies
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Figure 4: The Israel EMT 3 hospital, where the Trillium II delegation operated
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Figure 5: The Italian EMT 2, where mobile apps to provide IPS were used
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Figure 6: The Norwegian EMT 1

2.4 Emergency and Disaster Management – Bucharest ModEX Implementation aspects
Implementation aspects
Pilot
Objective of the Trillium-II exercise section
assumption
Trillium II aims to evaluate use of the International Patient Summary (IPS) by the
Emergency Medical Teams (EMT) and solicit feedback from EMT members and role
players after the exercise. The IPS is available in a victim’s smartphone in the
aftermath of a disaster. The IPS comprises key elements of a person’s health profile as
critical problems and conditions, allergies, medication, vaccinations, aiming to serve
as a window to a person’s health prior to the disaster.
Description of the Exercise Section
EMT 3 Israel together with EUMFH, MEDEVAC (SNAM Sweden), EURACARE Flight &
Shelter (MEDEVAC): During selected EMT3 shifts, 15 victims in total will be arriving
one by one to the mobile field hospital for treatment. If the victim has an IPS on their
mobile phone or tablet, they will show it to the EMT team and the operator will
import it to the Mobile Field Hospital Electronic Health Record based on their ID.
Following treatment, the relevant information, that is procedures, medication etc. will
be send to the victim’s device in an encounter report. Another 15 victims will similar
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Pre-conditions

Post-conditions
Actors and
roles

Use Case
Diagram

medical cases, without a mobile device will be arriving at a different time to compare
the experience. A small number of victims (3-4) will be evacuated using MEDEVAC.
Upon arrival the victim will be able to display the patient summary and encounter
report on their mobile.
EMT 1 Norway, EMT 2 Italy, EMT 1 Romania, EMT 2 Romania, AMP Austria, SNAM
Sweden (MEDEVAC), Skeleton EMT 1 United Kingdom Skeleton EMT 1 Germany: A
small number of medical cases have been retained to be applied on EMT1 and EMT2
to explore the feasibility and value of a victim carrying a patient summary on their
smartphone or tablet and handing it over to the EMT team member, to show for
example the medication they are in.
Evaluation of the Exercise Section
At the end the shift (s) where the exercise section medical cases have played play out,
the Trillium-II team will discuss the IPS experience: (a) with the Emergency Medical
Team (EMT), about the benefits and how the IPS affected their medical decisionmaking, care management, and patient safety and (b) with the role players (victims),
about their patient experience of carrying the IPS on their smartphone or tablet.
Earthquake incident medical cases are evaluated both with and without IPS
information. In this way, Trillium-II will assess the advantage of having an IPS or its
parts e.g. medications, allergies, etc., in real emergency situations:
• EMT experience: feasibility / acceptance / usability
• Quality and safety: added value/effectiveness
• EMT Care management and productivity: Increase/decrease of efficiency
• The predefined “injects” (i.e. the clinical cases which will be simulated during the
exercises) must be scrutinized to select the those for which an IPS is generated,
according to the criteria defined by the evaluation process.
• Patient identifiers have to be aligned among the coded Injects, the IPS in the FHIR
server and the system which will deal with the patient IPS.
• IPS must be generated and loaded in the FHIR servers of GNOMON and SRDC.
• The FHIR Server of GNOMON and SRDC have to be made accessible by the Patient
Record system of the EU Mobile Field Hospital (EUMFH), to allow both the preuploaded and/or recalled when the actors show up at the emergency ward of the
EMT.
• Access to the FHIR servers have to be provided to the mobile applications used for
the demonstration:
o GNOMON eHealthPass
o SPMS MySNS - Wallet
o SRDC C3DP Patient Card
o TIC Salut Social Carecord
Collect information relevant for the evaluation and assessment
Each actor, to whom the inject is assigned, has to be trained on Trillium II and IPS,
telling him what he has to report at the Triage room of the EMT he is assigned to.
If the Patient Mediated scenario is tested, a mobile phone with the pre-loaded app, is
given to the actor, who is trained on how to use the App.
The following graph depicts the expected sequence of actions, in the “full” scenario:
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Figure 7: Scenario of fully exploiting an IPS retrieved from a remote server or provided
by the patient
The following flow represents a back-up solution, in case no internet/GSM
connectivity is available:

Figure 8: Scenario of patient mediated provision of the IPS
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Functional
Requirements

System
Requirements
for
implementatio
n and
deployment

Create IPSs which reflect the defined evaluation target and load them in the FHIR
Server.
Allow the extraction of the IPS from the FHIR server by the ModEX EUMHF system and
by the Mobile Apps to be used for the pilot.
If an encounter report / discharge letter is generated, export to the FHIR Server.
Create components to upload the EUMFH from the FHIR Server
Create services to recall an IPS from the FHIR Server and load it in the EUMFH
Create components to recall an IPS from the FHIR Server and display it on the mobile
phones, using the developed Apps. Align the patient identifiers among the different
systems
Display the IPS in the mobile apps, in a user friendly was, suitable for easy use in the
emergency conditions.

Evaluation implementation aspects
Experiment
Starting from the injects defined for ModEX, identify clinical cases to demonstrate the
design for
effectiveness and the usefulness of the IPS.
evaluation
For each selected profile, define an IPS with the following goals:
- Confirm the clinical decision a physician would take, without the IPS,
providing additional information
- Provide clinical facts, which would change the decision and actions the
physician would have taken with the IPS
EMT3 will receive 30 victims from different countries with pre-existing medical
problems, medications, and allergies. Half of the victims will carry a smartphone
where an IPS is available and will share this information with the EMT. The IPS will be
automatically imported to the European Union Mobile Field Hospital (EUMFH)
information system.
On the side of logistics, at least 30 actors will be employed for the role of victims. 15
victims will be equipped with a smartphone with an IPS (test group), 15 victims will
have the same medical status, injuries and conditions but no smartphone with IPS
information (control group). After their treatment or at the end of the shift, victims
will attend focus group interviews. Estimated interview time: 15-30 minutes.
EMT members will be assigned to the test and control group victims. A Trillium II
member will observe the treatment process of victims with and without a smartphone
with an IPS. Following treatment, if the victim has a smartphone with an IPS, the
encounter/discharge report will be automatically sent from the EUMFH to the
smartphone of the victim and will be carried with the victim in the case of airevacuation. A detailed graph of the interaction is presented in Figure 7.
We assume that each EMT member will assess at least 10 victims (5 of each group). At
the end of the shift, EMT members will participate in a focus group to discuss what
difference if any does the IPS make. The total expected time: 45-60 minutes.
Additionally, in EMT1 and EMT2, a total of 7 victims will carry a smartphone with an
IPS. In this case, the IPS will be simply shown to the EMT, directly on the smartphone.
Trillium will evaluate both the EMTs’ and the victims’ experience with the IPS in semistructured interviews, to assess the value-added and usefulness of the IPS, potentially
per medical scenario. A meeting point, preferably an office room, will be needed. Four
people from Trillium will conduct the interviews. All interviews will be recorded
electronically. The evaluation is aiming at the added value and usefulness of the IPS in
a disaster situation.

26

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

Pre-conditions

For each “victim profile”, create two IPS: one with additional clinical facts, one with
just the info provided by the ModEX organiser.
In the make-up room, train the selected actors on how to be identified at the triage
room, to be able to retrieve their IPS, and on how to use the mobile apps, if that actor
is selected for the “Patient Mediated” provision of the IPS.
Prepare the questionnaires to be used during the physician and patient assessment.

What preparation is required for the actors?
The actors that will play victim roles in this exercise section will need to be briefed
prior to the start of the shift. The Trillium-II team will prepare a presentation with
slides for this purpose and will train the actors in the use of the apps involved.
Training is expected to take 15 minutes. Owning a smartphone and being familiar with
use of apps is a plus, but not a requirement.

What preparation is required for the EMT3 members?
The EMT3 team that will participate in this exercise section will need to be briefed.
We can do that prior to the exercise in a webinar or shortly before the appointed
shift.

What preparation is required for EMT1 and EMT2 members?

Post Conditions

The preparation of participating EMT1 and EMT2 members will involve a 5-minute
briefing. The victim will notify the EMT members that they own an IPS and will show
them pre-existing conditions, allergies, medications, and vaccines.
The following interview schema is a support tool, when the physicians and patients
are interview, at the end of the encounter:

Exemplary evaluation questions - Open, explorative questions:
-

(How would you describe your work with the IPS?)
How does your work benefit from using the IPS overall?
In which scenario does using the IPS provide additional benefits?
In which scenario does using the IPS not provide additional benefits?
How did using the IPS help in diagnosing patients?
Which of the IPS information do you consider most valuable?
o Why do you think this information is valuable?
- What would you like to change in the IPS?
o Why would you like to change XY?
- How would you describe the overall quality of the IPS?
- How would you improve the IPS?
Table 5: Romanian ModEX Pilot implementation template

2.4.1 MySNS wallet by SPMS in EU ModEX, Romania
SPMS participated in the Romania’s event of disaster exercise at 15th and 16th October of 2018. The Trillium
II was present on this exercise with the goal of validate/ testing the use of health data of the patients
(International Patient Summary (IPS) by the medical teams on the field hospital verifying the decision factors
by the medical teams.
SPMS integrated the program during the first day as observer and followed the activities of the Trillium II
(IPS). The Portuguese app (MySNS wallet) was shown at the Italian field Hospital and the Israeli field hospital.
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My SNS wallet was built in the interest of the citizen and gathers the citizen health information in one
application, directly from your smartphone. Through the health number, the citizen associates specific
“cards” with informative components of his interest. Each card corresponds to one type of health information.
All information is stored securely, using international standards.
MySNS wallet has the following cards:
•
•
•
•
•
•
•
•

eHealth Card
Treatment Guide
ADSE Card
eVital will
Vaccines
Physical Activity
Allergies
Rare disease
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Figure 9: MySNS IPS used in Bucharest ModEX

2.4.2 eHealthPass by GNOMON in EU ModEX Ro
Gnomon’s role in the participation of the EU MODEX in Bucharest was twofold. First, it provisioned the
eHealthPass health application, which was used by the patients to display the IPS to the doctors during the
exercise and subsequently receive the encounter report. In addition, Gnomon provided one of the FHIR
servers that were used to store and retrieve the patients IPS.

eHealthPass

HealthCare
record
enabler

Chronic
disease
management

Patient
consent
& privacy
management

Cross
border &
NCP
integration

WHO
vaccination
yellow card

Figure 10: eHealthPass overview
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Figure 11: eHealthPass IPS used in Bucharest ModEX

2.4.3 SRDC Careplanner in EU ModEX, Romania
The care planner of SRDC developed in the frame of the C3Cloud project was used for management of care
plans of earthquake victims in the non-urgent phase of the disaster. The application was used by social
workers employed in the Israeli hospital. It was very well received. Striking was the difference in requirements
between the emergency workers in acute phase, and the social workers engaged with victims in the
evacuation camp after the time jump (Disaster+8 days). Technical details of the demonstration are covered
in section 7.

2.5 Emergency and Disaster Management – Estonian ModEX Implementation aspects
Implementation aspects
Pilot
Objective of the Trillium-II exercise section
assumption
Trillium II aims to evaluate use of the International Patient Summary (IPS) by the
Emergency Medical Teams (EMT) and solicit feedback from EMT members and role
players after the exercise. The IPS will be available in a victim’s smartphone in the
aftermath of a disaster. The IPS comprises key elements of a person’s health profile as
critical problems and conditions, allergies, medication, vaccinations, aiming to serve as
a window to a person’s health prior to the disaster.
Description of the Exercise Section
Saaremaa experienced the creation of the Kaali meteorite craters (course octahedrite
was confirmed in fragments by Ivan Reinvald in 1937) which are only eighteen
kilometers from Kuressaare. The fall of a meteorite caused a flash flood that
devastated the small island and the coast of Estonia. Due to the limited capacity of the
Kurressare hospital and the inability of the mainland to help, the Estonian Health
Board requested help from the European Civil Protection Mechanism. The Austrian,
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Pre-conditions

Post-conditions
Actors and
roles

Use Case
Diagram

Romanian, and European EMT-1 responded to the request with 121 rescuers that
were called to triage and treat more than 600 cases over 36 hours.
Evaluation of the Exercise Section
At the end the shift (s) where the exercise section medical cases have played play out,
the Trillium-II team will discuss the IPS experience (a) with the Emergency Medical
Team (EMT), about the benefits and how the IPS affected their medical decisionmaking, care management, and patient safety and (b) with the role players (victims),
about their patient experience of carrying the IPS on their smartphone or tablet.
Earthquake incident medical cases are evaluated both with and without IPS
information. The added value of the IPS will be discussed with the EMT. In this way,
Trillium-II will assess the advantage of having an IPS or its parts e.g. medications,
allergies, etc., in real emergency situations:
• EMT experience: feasibility / acceptance / usability
• Quality and safety: added value/effectiveness
• EMT Care management and productivity: Increase/decrease of efficiency
• The predefined “injects” (i.e. the clinical cases which will be simulated during the
exercises) must be scrutinised to select those for which an IPS will be generated,
according to the criteria defined by the evaluation process.
• Patient identifiers have to be aligned among the coded Injects, the IPS in the FHIR TIC
Salut Social Server and the system which will deal with the patient IPS.
• IPS must be generated and loaded in the FHIR TIC Salut Social Server
• Access to the FHIR TIC Salut Social Server have to be provided to the TIC Salut Social
Carecord mobile applications used for the demonstration.
Collect information relevant for the evaluation and assessment.
Each actor, to whom the inject is assigned, has to be trained on Trillium II and IPS,
telling him what he has to report at the Triage room of the EMT he is assigned to.
In all cases, the Patient Mediated scenario is tested and a mobile phone with the preloaded app, is given to the actor, who is trained on how to use the App.
The following graph depicts the expected sequence of actions, in the “full” scenario:
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Figure 12 Scenario of patient mediated provision of the IPS by Carecord App
The following flow represents the solution used in Estonian EUMODEX exercise using
mobiles with internet/GSM connectivity available:

Figure 13 Scenario of patient mediated provision of the IPS
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Functional
Requirements
System
Requirements
for
implementatio
n and
deployment

Create IPSs which reflect the defined evaluation target and load them in the FHIR
Server.
Allow retrieval of the IPS from the FHIR server using CareCord mobile app
Connection to FHIR Server to create the information associated to FHIR Resources
Create an app to obtain clinical information from FHIR Server using API REST
Have internet connection available in the mobile phones
Display the IPS in the mobile apps, in a user friendly was, suitable for easy use in the
emergency conditions.

Evaluation implementation aspects
Experiment
Starting from the injects defined for the ModEX identify clinical cases to demonstrate
design for
the effectiveness and the usefulness of the IPS.
evaluation
For each selected profile, define an IPS with the following goals:
- Confirm the clinical approach a physician would have adopted, without the
IPS, providing additional information
- Provide clinical facts which change the behaviour the physician would have
adopted without the IPS
EMT Team will receive 15 victims from different countries with pre-existing medical
problems, medications, immunizations and allergies. All these victims have a
smartphone connected to the FHIR Server where the IPS is available and will share this
information with the EMT.
On the side of logistics, at least 15 actors will be employed for the role of victims
equipped with a smartphone with an IPS. All the victims attend an interview.
Estimated interview time: 15-30 minutes.
EMT members will be assigned to the victims. A Trillium II member will observe the
treatment process of victims with a smartphone with an IPS. Following treatment, if
the victim has a smartphone with an IPS, because the clinical information is available
in the mobile phone.
Pre-conditions
For each “victim profile”, the IPS is created for ModEx scenario.
In the make-up room, train the selected actors on how to be identified at the triage
room, to be able to retrieve their IPS, and on how to use the mobile apps.
Prepare the questionnaires to be used during the physicians’ and patients’ assessment

What preparation is required for the actors?

Post Conditions

The actors that will play victim roles in this exercise section will need to be briefed
prior to the start of the shift. The Trillium-II team will prepare a presentation with
slides for this purpose and will train the actors in the use of the apps involved. Training
is expected to take 15 minutes. Owning a smartphone and being familiar with use of
apps is a plus, but not a requirement.
The following interview schema is a support tool, when the physicians and patients are
interview, at the end of the encounter:

Exemplary evaluation questions - Open, explorative questions:
-

(How would you describe your work with the IPS?)
How does your work benefit from using the IPS overall?
In which scenario does using the IPS provide additional benefits?
In which scenario does using the IPS not provide additional benefits?
How did using the IPS help in diagnosing patients?
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-

Which of the IPS information do you consider most valuable?
o Why do you think this information is valuable?
- What would you like to change in the IPS?
o Why would you like to change XY?
- How would you describe the overall quality of the IPS?
- How would you improve the IPS?
Table 6: Estonian ModEX Pilot implementation template

2.5.1 Carecord: An emergencies mobile App for natural disaster situations
Use case
An earthquake with a magnitude of 2.5 in Richter scale has occurred in a concrete European country, causing
thousands of wounded and collapsing the emergencies services. Ambulances cross the country attending
those citizens who are not able to go to the hospital by their own. In the ambulance, and previously also in
the street, healthcare professionals have to take into account personal and clinical information of their
patient as fast as possible. In this scenario, having a first and complete quick view of the relevant patients’
information, including tourists, is essential to take care of them. Technology systems should work better than
ever.

Definition
The previously described use case generates different requirements regarding the access to the relevant
information of patients arise. All relevant patients’ data needs to be accessible in a secure, agile, simple and
efficient way. The access to this information needs to be guaranteed without being limited by the physical
location of healthcare professionals. In addition to that, cross-border information is included in the decisionmaking process, so both tourists and encounters of citizens performed in other countries are considered.
The aim of Carecord is to provide access to the International Patient Summary (IPS) content generated in
other country or region (Catalonia), different from the country where the patient is being attended (like Italy,
Greece or France). In this approach, both tourists/foreign and encounters of citizens performed in other
countries are included, with its related records available through the App. Carecord should also include the
information of the resident citizens, but the integration of the App with the local/regional health services is
out of the scope of the pilot.
Carecord will obtain the IPS content consuming the services of the Catalan FHIR server, hosted as part of the
TIC Salut Social Foundation infrastructure and it is maintained by the Office of Standards and Interoperability
of TIC Salut Social Foundation. The server will contain sample data of 20 patients of different countries This
information will be specifically prepared for the Trillium II pilot and will not come from real patients.

FHIR resources
The mobile application will use the following FHIR resources in order to obtain the cross-border patients’
information:
•

Patient: Demographics and other administrative information about an individual receiving care or
other health-related services.

•

AllergyIntolerance: Risk of harmful or undesirable, physiological response which is unique to an
individual and associated with exposure to a substance.

•

Immunization: Describes the event of a patient being administered a vaccine or a record of an
immunization as reported by a patient, a clinician or another party.
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•

MedicationStatement: This resource is primarily used for the identification and definition of a
medication for the purposes of prescribing, dispensing, and administering a medication as well as for
making statements about medication use.

•

Condition: A clinical condition, problem, diagnosis, or other event, situation, issue, or clinical concept
that has risen to a level of concern.

The other resources related to the IPS and defined in the Trillium II project, will be addressed in a second
phase of the App’s development:
•

DiagnosticReport: The findings and interpretation of diagnostic tests performed on patients, groups
of patients, devices, and locations, and/or specimens derived from these. The report includes clinical
context such as requesting and provider information, and some mix of atomic results, images, textual
and coded interpretations, and formatted representation of diagnostic reports.

•

ImagingStudy: Representation of the content produced in a DICOM imaging study. A study comprises
a set of series, each of which includes a set of Service-Object Pair Instances (SOP Instances - images
or other data) acquired or produced in a common context. A series is of only one modality (e.g. X-ray,
CT, MR, ultrasound), but a study may have multiple series of different modalities.

•

Device: A type of a manufactured item that is used in the provision of healthcare without being
substantially changed through that activity. The device may be a medical or non-medical device.

•

Procedure: An action that is or was performed on or for a patient. This can be a physical intervention
like an operation, or less invasive like long term services, counselling, or hypnotherapy.

2.5.2 Pictures about the Estonian ModEX event and the App
The first picture shows one of the emergency camps created by EU-MODEX teams to treat patients.

Figure 14: ModEX camp in Saaremaa (Estonia)
In the next picture, we see how a patient-actor uses the Carecord App to share their patient summary with
a member of the EMT.
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Figure 15: Sharing Carecord App with IPS
The next picture shows a patient attended by a nurse answering a questionaire with the mobile phone in
her hand ready to show the EMT their patient summary.

Figure 16: Patient talking with a nurse at the Austrian EMT
The next picture shows a Carecord screenshot showing the IPS of a patient-actor:
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Figure 17: Carecord screenshot

2.6 Emergency and Disaster Management – final considerations
The experience we collected during the two Disaster Management events was extremely constructive, one
could say, astonishing: we could co-operate with the health professionals working in the various EMTs,
sharing experience and assessing “in vivo” the impact of making available the IPS of the disaster victims.
We could also act as role players, simulating ourselves clinical injects, in order to get even a higher
involvement.
The assessment of the impact of adopting IPS in vast disaster situation is provided in D6.2: “Establishing the
value case for the international patient summary: indicators and results”.

Figure 18: Romanian and Esonian ModEX
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3 Use of the IPS components in vaccination management
Aspects of using IPS components related to vaccination and their relation to the WHO Vaccination card
(yellow card) have been studied and implemented in three contexts:
•

Cross-border situation between eSanté (Luxembourg) and Greece (GNOMON)

•

At National level, by SPMS, Portugal

•

Mainly focused on child vaccination in relation to home-based records, through the MOCHA Project.

3.1 eSanté – GNOMON Vaccination pilot
3.1.1 eSanté – GNOMON Vaccination Pilot identification, main goals and expected impacts
Pilot use case scenario identification
Pilot Name
Vaccinations Record Pilot
Related Use Case / Scenario
WHO International Certificate of Vaccination or Prophylaxis
(ICVP) (aka Yellow card) – _Vaccination Record
Challenge Statement
Assure that while being abroad (holiday, business travels, expats)
all the requirements about Vaccination or Prophylaxis have been
fulfilled, also for diseases which are either no longer present or
have become rare in the country in which the person lives.
Provide a globally understandable mechanism to inform care
providers about the immunization status of a patient, avoiding
unnecessary
vaccinations
and/or
medications
(e.g.
Immunoglobulin therapies).
Communities of
Travelers, Public health centres, expats, WHO.
Interest/Stakeholders involved
Location and date of the Pilot /
Lisbon eHealth Summit and Exhibition, March 18th – 21st 2019
Demonstration
Rennes, IHE Connect-a-thon, April 8th – 10th, 2019
Need for specific authorisations / The partners providing the relevant test data may need to request
Agreements
specific authorisation from their respective national authority.
Value statement

User Story

International Health Regulations (IHR) is intended to help
countries review and, if necessary, strengthen their ability to
detect, assess and respond to public health events. In particular,
ICVP is conceived to improve global health security and prevent
public health crisis.
Facilitate the exchange of personal immunization information
while being abroad (holidays, business travel, expats)
User Story A
Before leaving for Mauritania, John took a single dose of yellow
fever vaccine. His vaccination record, as well as his patient
summary, were updated.
Customs and border control at the airport electronically check
that all the required vaccinations have been performed.

During the stay in Mauritania John has a little injury. The
medical doctor applied few stitches, but after having
consulted the electronic ICVP (extracted from the John’s
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Patient Summary) realized that no Immunoglobulins were
needed.

Policy environment
Information

Patient summary components

User Story B
George and his family have moved abroad for 1 year due to
George’s job obligations. At school, George’s kids need to do the
required vaccinations. After the doctor consults the kids’ patient
summaries, they can determine, which diseases the kids should
be vaccinated against.
User Story C
Following User Story B, this User Story assumes that George’s kids
had additional vaccination at school. In this case the doctor, adds
the relevant record in the kids’ vaccination list and the patient
summary is updated.
Participating countries should provide access to test data.
Alternatively, test data may be generated.
There is a Data provider (national entity e.g. immunization
registry) that provides the following information:
- List of performed vaccinations per citizen.
- List of vaccinations required for exotic countries (for later
consideration).
The mobile application (eHealthPass) retrieves the above
information and displays them on the smartphone’s screen of the
user.
The communication takes place via RESTful interfaces.
Additionally, the physician may edit the vaccination record of
his/her patient, with the use of an authorised application. The
record is then sent to the nationally entity in order for the latter
to update the patient’s vaccination list.
Data will be provided as FHIR Resources of the HL7 FHIR IPS.
• Demographics
• Statement Data
• Vaccination Date
• Vaccine Code
• Trade Name
• Manufacturer
• Lot Number
• Dose
• Target Disease
• Medication Product
• Administration Details
• Programme Details
• Performer
• Reaction
• Not Given
• Reason not Given
Any constraints or extensions are to be decided.
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Provenance and timeliness

Where does the information come from?
The information is provided by the “Data providers” (national
entity) actors.
- eSanté will act as data providers.
- More partners can volunteer to act as Data providers.
Who is responsible for it?
The Data providers are responsible for the data.
How recent is it? What are the functional requirements?
It is up to Data providers to provide valid test data. The functional
requirements are to be decided.

Quality assurance

Signing physician is responsible for the quality of information
provided.
Dealing with a cross-border domain, the constrains set up at CEF
eHDSI level, should be transferred to this use case. Specific
assessment should be performed
Standard authentication and authorisation mechanisms are in
place to ensure security and privacy of information.
Data providers should provide test data which are not critical.
The current scenario will use test data. Therefore, there are no
risks or ethical issues involved.
Potentially all people who travel abroad either for holidays or for
work (short and long-term staying).
Expatriates are also impacted by this pilot.

Governance

Risks – Security & Privacy

Risks – Ethical issues
Anticipated impact

Open Issues
Table 7: eSanté – GNOMON Vaccination Pilot identification template
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3.1.2 eSanté – GNOMON Vaccination Pilot - Implementation aspects
Implementation aspects
Pilot
- We assume that there is a National entity (Data provider e.g. immunization registry)
assumption
providing the relevant vaccination test data. This is the case in Portugal and the current
trend in the EU following guidance issued by the ECDC.
- We assume that the patient’s ID is known to the physician in order to retrieve the
vaccinations’ list
Pre- Citizen are using the eHealthPass application.
conditions
- Data providers are able to provide the data via a RESTful interface.
- FHIR server is set up to serve the vaccination records, and the vaccination information
for specific countries.
- Physicians are able to retrieve the undated patients’ vaccination records from the
national entity.
Post- Relevant vaccination information is displayed on eHealthPass mobile application.
conditions
- The Citizen’s vaccination list is updated, after physician adds a vaccination record.
Actors and
• Actor 1: Data provider (National entity)
roles
Role 1: Provides test vaccination data for the demonstration
• Actor 2: FHIR Server
Role 2: Keeps and serves the test vaccination data
• Actor 3: User using eHealthPass
Role 3: Request own vaccination records
• Actor 4: Physician performing the vaccination
Role 4: Adds vaccination record

Use Case
Diagram

Figure 19 Vaccination Scenario demonstrated by eSanté and GNOMON
Functional
Requirement
s

Vaccination list MUST be accessible to the Health Professional.
The Health Professional should be able to update the Vaccination List.
A new Vaccination should be added to the Vaccination list.

Evaluation implementation aspects
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Experiment
design for
evaluation

Preconditions
Post
Conditions

Evaluate the integrability between a Member State EHR and Vaccination management
System and a FHIR Server.
Evaluate the capability to display Vaccination related information, including the recent
updates.
Evaluate the completeness of the information related to Vaccinations, vaccination list
and vaccination plan
Evaluate the user friendliness to of the used Apps
Create a set pf vaccination records in the eSanté system and check their exportability to
the GNOMON FHIR Server
Display the Vaccination List and the specific contents of each vaccination.
As an additional feature, display the Vaccination plan
Table 8: eSanté – GNOMON Vaccination Pilot implementation template

Trillium II has actively participated in the IHE Connect-a-thon that took place in Rennes from 8th to 12th of
April, where the Trillium II team demonstrated the immunisation scenario.
The following figures depicts the steps included in the immunisation scenario. The scenario involves a
Luxembourgian patient that visits a physician at a hospital. The patient uses eHealthPass to keep, among
others, a complete record of her vaccinations. The physician is able then to observe the vaccination list in the
Hospital Information System (HIS) and decides whether a new vaccination is required for the patient.
Thereafter, the new immunisation entry is created and stored in the central national repository (FHIR server).
eHealthPass retrieves the new immunisation record and updates the list of the patient accordingly.

Trillium Immunisation Scenario (1/3)

Patients have access to their
immunisation records via their
smartphone

Physicians can request the
immunisation record of a patient
and add a new entry

Figure 20: eHealthPass Vaccination cards: the actors
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Trillium Immunisation Scenario (2/3)
Physician at the hospital,
eHealthPass for Physician - Gnomon

Luxembourgian citizen,
ehealthPass for patient - Gnomon
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Figure 21: eHealthPass Vaccination cards: Use Case flows

Trillium Immunisation Scenario (3/3)

Figure 22: eHealthPass Vaccination cards: the provided info
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Figure 23 Demonstration of Trillium II – Vaccination scenario at IHE Connect-a-thon in Rennes

3.2 SPMS Vaccination pilot
3.2.1 SPMS Vaccination pilot – Identification aspects
Pilot Use case Scenario identification
Pilot Name
EN eCard vaccine pilot
Related Use Case /
WHO International Certificate of Vaccination or Prophylaxis (ICVP) (aka
Scenario
Yellow card) – Vaccination Record to the possible scenarios:
a) Immigrants scenario
b) Analyzing the needs for Medical Tourism
c) Considering health support for travelers (e.g. for example how the
IPS could support or substitute the "International Certificate of
Vaccination or Prophylaxis (ICVP)" or Yellow Card)
d) National level crossing different systems.
Challenge Statement
1. Assure that while being abroad (holiday, business travels, expats)
all the requirements about Vaccination have been fulfilled, also for
diseases which either do not exist or have become rare in the
country in which they live.
2. Provide a nationally and globally understandable mechanism to
inform care providers about the immunization status of a patient,
avoiding unnecessary vaccinations and /or medications (e.g.
Immunoglobulin therapies).
Communities of
Interest/Stakeholders
involved
Location and date of the
Pilot / Demonstration

Travelers, primary health centre, pharmacies, hospitals, expats, WHO.

Lisbon, Portugal (eHealth Summit) 19th-22th March 2019
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Need for specific
authorisations /
Agreements

The partners providing the relevant test data may need to request
specific authorisation from their respective national authority.

Value statement

International Health Regulations (IHR) is intended to help countries
review and, if necessary, strengthen their ability to detect, assess and
respond to public health events. In particular, ICVP is conceived to
improve global health security and prevent public health crises.
Facilitate the exchange of personal immunization information while
being abroad (holidays, business travel, expats) and at national level
(primary care centers, hospitals, and pharmacies).

User Story

•

User story A (Local Scheduled care and Cross-Border,
Unscheduled care):
Before leaving for Tanzania, John took a single dose of yellow fever
vaccine at a primary care center. His patient summary and the
vaccination record were updated on national health system (VACINAS)
in Portugal and on MySNS wallet (eCard vaccine).
Firstly, vaccination record is requested from customs and border
control at the airport electronically to check that all the required
vaccinations have been performed (with internet connection, he can
access to MySNS wallet and show his eCard vaccine English version).
During the stay in Tanzania, John has a little injury. The tourist doctor
applied five stitches and after having consulted the electronic ICVP
(eCard vaccine English version) realize that no Immunoglobulins are
needed.
User story B (Local, Scheduled care):
John has the record vaccination updated until today. After going to
primary medical center, John has the ePrescription to take a flu
vaccine. He goes to a pharmacy to receive the vaccine and shows the
eCard vaccine available on his MySNS Wallet to allow the pharmacist
to check the vaccination record. After the administration of the
vaccine, John’s vaccination record will automatically be updated on
the system of the pharmacy, national health record and with internet
connection also on his MySNS wallet.
During 2019, it is expected that pharmacies can also check the
vaccination record of every patient and update the system not only to
vaccine flu, but to all vaccines.
•

User story C (Cross-border, Scheduled care):
John has moved abroad for 5 years due his job obligations to Tanzania.
After one year, his company demands to check the required
vaccinations. He goes to the consult where the physician can see the
eCard vaccine EN oh John’s phone. That way it is possible to determine
which diseases John should be vaccinated against or not.
•

User story D (Local, Unscheduled care):
Using the app MySNS wallet, John check his eCard vaccine and realize
that needs to take the tetanus vaccine. He goes to a primary care
center where it is possible to double check the information on the
•
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Policy environment
Information

Patient summary
components

Provenance and timeliness

2

national system health. After checking the data, the physician agrees
that John needs to take the last tetanus vaccine and proceeds with the
administration of it. In the end of the consult, the data is updated on
national health system by the physician. After the consult, John can
access any time to his vaccination record through eCard vaccine to use
online or download a PDF with all the information updated, as well on
portal web.
Participating countries should provide access to test data.
Alternatively, test data may be generated.
There is a Data provider (national entity) that provides the following
information:
•
List of performed vaccinations per user.
•
List of performed vaccinations per region.
•
List of performed vaccinations per type of vaccine.
The mobile application (MySNS wallet) retrieves the information about
the user and displays them on the smartphone’s screen of the user.
The communication takes place via PNB2 interface.
Additionally, the physician may add a vaccination record, with the use
of an authorised application. The record is then sent to the nationally
entity in order for the latter to update the user’s vaccination list.
Demographics
• Statement Data
• Vaccination Date
• Vaccine Code
• Trade Name
• Manufacturer
• Lot Number
• Dose
• Target Disease
• Medication Product
• Administration Details
• Programme Details
• Performer
• Reaction
• Not Given
• Reason not Given
Any constraints or extensions are to be decided.
Where does the information come from?
•
The information is provided by the “Data provider” (national
entity) actor.
Who is responsible for it?
The Data providers are responsible for the data.
How recent is it? What are the functional requirements?
It is up to Data providers to provide valid test data. The functional
requirements are to be decided.
•

PNB: Portuguese National Broker. It's the HL7 FHIR national interoperability broker in Portugal.

46

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

Quality assurance
Governance

Risks

Signing physician is responsible for the quality of information
provided.
SPMS is responsible for the implementation and the demonstrations,
being based on Portuguese Electronic Health record data and it uses
mobile apps specific for Portuguese citizens,
Security & Privacy
Standard authentication and authorisation mechanisms are in place to
ensure security and privacy of information.
Data providers should provide test data which are not critical.
Ethical issues
Therefore, there are no risks or ethical issues involved.

Pilot projects and/or
services
Anticipated impact

eCard vaccines used trough My SNS wallet in Portugal

Open Issues

Define it is possible the exportation of our data through the FHIR
server.
No specific interoperability issue, being based and coherent with the
Portuguese EHR system

Potentially all people who travel abroad either for holidays or for work
(short and long-term staying).
Expatriates are also impacted by this pilot.

Anticipated
interoperability maturity
level
Table 9: SPMS Vaccination Pilot identification template
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3.2.2 SPMS Vaccination pilot – Implementation aspects
Implementation aspects
Pilot
- We assume that there is a National entity (Data provider) providing the relevant vaccination
assumption
test data.
- We assume that the patient’s ID is known to the physician in order to retrieve the
vaccinations’ list
Pre-conditions
- Users are using the MySNS wallet application.
- Data providers are able to provide the data via PNB.
- Physicians are able to retrieve the patients’ vaccination records.
Post-conditions - Relevant vaccination information is displayed on MySNS wallet mobile application.
- User’s vaccination list is updated, after physician adds a vaccination record.
Actors and roles
• Actor 1: User using MySNS wallet
Role 1: Request own vaccination records
• Actor 2: User using Patient Portal
Role 2: Request own vaccination records
• Actor 3: Physician performing the vaccination
Role 3: Retrieve or consult vaccination record/ Adds vaccination record
• Actor 4: Pharmacist
Role 4: Add vaccination information
Use Case
Diagram

Figure 24: SPMS Vaccination scenario Use Cases
Activity
Diagram

At national level, Portugal already use a system that supports MySNS wallet where is included
the eCard vaccine. Below, it is possible to understand the options that are available in the
system for users (patients and professionals) and how it works.
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Figure 25: Activity diagram “Add Vaccination Record”

Figure 26: Activity diagram “Request Vaccination Record”
Table 10: SPMS Vaccination Pilot implementation template
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Figure 27: Screenshot of Vaccine Card from MySNS wallet in English version

Figure 28: Screenshot of Vaccine Card from MySNS wallet in Portuguese version

Figure 29: Trillium II booth at Lisbon eHealth Summit
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3.3 MOCHA – Trillium II Project Cooperation – Home-based records and Vaccination
Task 6.2 has established a relationship with H2020 MOCHA project3 to jointly assess the relevance and impact
of International Patient Summary for children.
Quoting the MOCHA website, for the reader’s convenience:
“Planning a healthy future for Europe’s population
The MOCHA project has spent three years identifying and critically assessing the differing models of
child primary health care that are used across Europe.
Children are a fifth of Europe’s population; they are citizens, future workers, future parents and carers,
and the future elderly population. Yet they are dependent on society providing effective primary care,
which provides some 90% of all health contact, and until the MOCHA project, there has been little
research into how well current services do this.
The MOCHA project appraised models of child primary health care in all 30 EU/EEA countries. Twenty
partners used local agents, networks, and literature to assess aspects including structural, cultural,
sociological and political. An External Advisory Board assisted the project; partners from Australia,
Switzerland and the USA gave global context.
MOCHA reached six conclusions:
•

•

•
•

•
•

Primary care for children in each country comprises many components; their cohesion as a
system is determined more by their accessibility, capacity, and relationship than by their style
(such as general or pediatrician primary care practitioner).
Effectiveness is primarily determined by access, workforce, service coordination and
continuity, inter-sectoral governance, sociocultural linkage, and financing. However, robust
appraisal is hampered by the lack of comparative data.
Optimal primary care for children is child-centric, equitable, proactive, integrated with
specialist, social care and education services, and based on (and yielding) robust evidence.
Interdependence of health, economy and society is more influential than system construct,
but there is inadequate public health, primary care and inter-sectoral collaboration on child
health and development concerns.
Children are unacceptably invisible in health data and policy in Europe, including rights
definition, data sets, research activity, e-health, and policy innovation.
Focused cross-Directorate and inter-agency activity within Europe would strengthen evidence
and policy to facilitate stronger national systems.”

The activity was jointly performed with Trillium WP4. The results of the collaboration, joint workshops and
published papers references are included in the deliverable D4.1: “Social value of IPS standards in United
Nations Agency contexts.” The joint work supported by an MoU resulted in a community of practice that
engages in activities concerned with the implications of patient summaries for children and young adults
addressing themes such as: (a) patient summaries supporting care plans for children with complex needs; (b)
gaining autonomy in adolescence, implications for patient summary control; (c) patient summaries at birth
and relation with home-based records, and others.

3

http://www.childhealthservicemodels.eu/
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The two joint stakeholder workshops between MOCHA and Trillium II project, hosted by CEN/CENELEC in
September 2018 (Brussels) and WHO in November 2018 (Copenhagen) resulted in refinement of the
vaccination component of the IPS, and further links between the eHDSI and the upcoming feasibility study
for the European Vaccination Card.

3.4 Considerations on Vaccination demonstrators
Vaccination is a recommended section of the CEF eHDSI Patient Summary and of CEN / HL7 International
Patient Summary.
At epSOS time, it was not common to have Vaccination information in the PS, because immunization
information management varied across Member States. Frequently, information on vaccinations was stored
in databases, not directly connected to the EHR, or not easily accessible by the Health Professionals
responsible for the creation of the Patient Summary.
Already in CEF eHDSI, in which the large majority of European PS are automatically created by retrieving
clinical data from different sources, the vaccination section is included.
In some cases, the “absence” of a planned vaccination has opened new challenges and introduced the need
for a Vaccination Plan, not just a Vaccination report. A vaccination Plan includes in fact, the vaccination to be
performed and provides also the reasons for not having performed a specific vaccination.
The Vaccination section defined by Trillium II is compliant to these requirements and includes what is under
consideration as a change proposal in CEF eHDSI PS: to give the possibility to describe not just the vaccination,
but also the vaccine as a medicinal product. At present WHO ATC is used for pharmaceutical product
identification. This opens the possibility to adopt ISO IDMP identification, when available.
The vaccination demonstrators, built with FHIR resources based on the Luxembourg and Portuguese national
EHR, and more specifically the Vaccination databases, have proved the easiness to extract and update data,
and display them in a user-friendly way, by adopting different mobile apps.
The feedback collected during the demonstration by physicians was all positive.
The need for education on vaccination from the perspective of Public Health policy was especially discussed
during the MOCHA workshop, with two distinct foci: children and parents. More detailed considerations are
reported in Trillium II deliverable D4.1: “Social value of IPS standards in United Nations Agency contexts”,
which includes report of the two workshops.
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4 Support to chronic patient management
4.1 Patient summaries Continuity of care per chronic patients – Identification
Pilot Use case scenario identification
Pilot Name
Chronic Disease Management Pilot
Related Use Case /
Continuity of care for chronic patients
Scenario
Challenge
Enabling the continuity of care for the management of care for chronic disease
Statement
patients
Communities of
Chronic Disease Management programmes within countries.
Interest/Stakeholde
rs involved
Location and date of
- It has been demonstrated by SRDC during ModEX EU Project exercise in
the Pilot /
Bucharest (RO), October 2018
Demonstration
- It has been demonstrated by LISPA, HL7 and SPMS during Lisbon eHealth
Symposium and Exhibition, March 18th – 21st, 2019
- It has been demonstrated by LISPA and GNOMON during IHE Connect-athon in Rennes, April 8th – 10th, 2019
- It has been demonstrated by SRDC during several different C3-Cloud
Consortium Meetings especially to pilot participants from three countries
(Sweden, UK and Spain)
- It has been tested by SRDC during 19th HL7 FHIR Connect-a thon,
International Patient summary Track, September 2018 using multiple
FHIR server (onFHIR by SRDC and the GNOMON FHIR server)
(http://wiki.hl7.org/index.php?title=201809_International_Patient_Sum
mary)
Need for specific
On March 08, 2019, the C3-Cloud4,5 and Trillium-II6,7 Projects funded by the
authorisations /
European Union H2020 programme have signed a memorandum of understanding
Agreements
to collaborate for reinforcing the integrated care architecture supported by C3Cloud project with International Patient Summary framework fostered by the
Trillium II project.
In C3-Cloud, SRDC has developed a Personalised Care Plan Management Platform
supporting the care of patients suffering from multiple chronic conditions. It
processes patient’s medical data (conditions, allergies, medications, lab results,
risk factors etc) to employ clinical decision support services to suggest persobalized
care plan goals and treatment activities to the clinicians. The MoU aims the
extension of C3-Cloud Personalised Care Plan Management Platform to consume
medical summaries in IPS format. It also includes development of a module to
visualize and review medical summaries.
Value statement
A growing share of the population (15% in 2010) in OECD countries is over 65 and
is expected to reach 22% by 20308. Older age is associated with an increased
accumulation of multiple chronic conditions (multi-morbidity), including a growing

4
5

https://cordis.europa.eu/project/rcn/202635/factsheet/en
http://c3-cloud.eu/

6

https://cordis.europa.eu/project/rcn/206099/factsheet/en
www.trillium2.eu
8 OECD, Oecd factbook (edition 2009). https://www.oecd-ilibrary.org/content/data/data-00377-en
7
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User Story

Policy environment

Information

Patient summary
components

number of people with functional and cognitive impairments9. Multi-morbidity
creates diverse, and sometimes, contradictory needs, which challenge patients
and the delivery of health services.
Managing multi-morbidity, through the current treatment methods, results in
specialty silos involving multiple health and social care providers who are not
effectively communicating and sharing information. As the number and complexity
of health conditions increase over time and episodes of acute illness are
superimposed, the type and number of care providers contributing to the care of
individuals also increases. It becomes significantly more difficult to align and
coordinate care across care teams and associated settings. Without secure
information exchange among the key actors and a process to reconcile potentially
conflicting treatment plans, it is impossible to avoid redundant and potentially
harmful interventions.
A chronic disease management platform that can seamlessly access patient’s
medical summary would greatly improve care of chronic disease patient by
detecting conflicts in treatment regimens, and also to intelligently recommend
personalized care plan activities suitable for the context of an individual patient.
An elderly patient suffering from diabetes visits his GP, and the specialists such as
nephrologists, dietitian, ophthalmologist regularly for yearly control visits or
upon referral by his GP as a part of his care plan. At these visits, all parties
involved in the care of the patient will have the same view of patient summary.
When the patient is being supported by social care workers visiting elderly, they
will also have the opportunity to access their most recent treatment plan
including his active medications and allergies via his patient summary. The
Chronic Disease Management Platform (The extended C3-Cloud Personalised
Care Plan Management Platform) will access the patient’s most recent health
summary in IPS format, and by processing it via a number of clinical decision
support systems, it will propose individualized treatment options to the
healthcare professionals to be added to the care plan of the patient.
The Chronic Disease Management Platform should be given access to the Patient
Summaries via a national platform. Only if this access is granted, it will have
access to a consolidated patient summary.
We assume that there is a national entity, that is managing patient summaries by
aggregating the most recent records from the participating healthcare providers.
The Chronic Disease Management Platform is granted access to the patient
summaries via a Restful service that is provided. It is assumed that consent has
already been received from the patients who have already been enrolled to the
national chronic disease management programme, and as a result of this
consent, the Chronic Disease Management Platform can access Patient Summary
of a given patient by presenting his/her national id. After the Patient Summary is
retrieved, it is stored in the SRDC onFHIR secure FHIR repository, and Chronic
Disease Management Platform accesses the data via onFHIR repository. All
actions on patient data are audited in conformance to IHE ATNA profile.
• Demographics
• Conditions
• Allergies

N. Goodwin, A. Dixon, G. Anderson, W. Wodchis, Providing integrated care for older people with complex needs:
Lessons from seven international case studies, Report, The Kings Fund (2014).
9
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• Medications
• Lab Results
• Risk Factors
• Vital Signs
• Family History
• Plan of Care Details
Provenance and
We assume that there is a national entity, that is managing patient summaries by
timeliness
aggregating the most recent records from the participating healthcare providers.
The Chronic Disease Management Platform is granted access to the patient
summaries via a Restful service provided.
Quality assurance
The quality of the patient reported data in the patient summary especially the
patient reported medical device data should be ensured. Allowing only CE
marked medical devices could be a method to be followed. Apart from this, the
patient summary retrieved from medical information systems (such as
conditions, lab results, allergies, care plans etc) should be subject to EHR quality
standards.
Governance
The medical records and care plans are managed by healthcare providers, while
the integrated medical summary in IPS format is assumed to be governed by the
Regional or National Health Authority.
Risks – Security &
There is the risk of data breach for each application accesses the patient
Privacy
summary which is used by healthcare or social care providers. User
authentication, authorization, encryption, and audit mechanisms are
implemented by SRDC Chronic Disease Management Platform (C3DP) and SRDC
OnFHIR HL7 FHIR Repository.
Risks – Ethical issues It is assumed that the patient has already given consent to share his/her Patient
Summary with the Chronic Disease Management Platform while s/he is being
enrolled to the national chronic disease management programme.
Pilot projects and/or In this pilot settings we have created fictitious patient summaries for two C3services
Cloud pilot patients (having multiple chronic conditions with many conditions,
prescriptions and lab results) in IPS format. These fictitious patient summaries
are stored to SRDC HL7 FHIR Repository as a bundle.
Anticipated impact
If this pilot scenario is realized in a regional or national health settings all the
patients covered by chronic disease management programme and their multidisciplinary care team members will benefit from it.
Open Issues
Completeness of medical summaries might be an issue. In additıon to this,
currently the IPS schema does not cover or only partially cover Risk Factors, Vital
Signs, Family History and Plan of Care Details that are also required for Chronic
Disease Management scenarios that has been studied in C3-Cloud context.
Anticipated
Currently in C3-Cloud settings, interoperability to retrieve patients’ medical data
interoperability
is achieved via bilateral custom integration implementations between SRDC
maturity level
OnFHIR FHIR Repository and local care sites. This is time consuming and
cumbersome. In addition to this, this achieves only interoperability to individual
care sites, in other words only the patient data that is maintained by that local
care site can be retrieved, not all of the records of the patient that may be
scattered to several different healthcare providers. Interoperability with an
International Patient Summary that is made available by a regional or national
health institute has the potential to greatly improve access to patient data that is
required for chronic disease management.
Table 11: SRDC Chronic Disease Management Pilot identification template
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4.2 SRDC Chronic Disease Management Demonstration - Implementation aspects
Implementation aspects
Pilot
We assume that there is a national entity, that is managing patient summaries by
assumption
aggregating the most recent records from the participating healthcare providers, and
this entity provides a restful service to share it with authorized systems.
Pre-conditions -Patient Summaries in Trillium II profiles are available and stored in a HL7 FHIR
Repository.
-Patient are already enrolled to the Chronic Disease Management Programme and has
given consent to share his/her Patient Summary with the Chronic Disease
Management Platform while s/he is being enrolled to the national chronic disease
management programme
-The extended C3-Cloud Chronic Disease Management Platform (C3DP tool) needs to
be extended for processing Patient Summaries in Trillium II IPS Profiles
Post-Patient summaries are processed and visualized to the healthcare professional via the
conditions
“Patient Summary” and “Chronic Disease Profile” views in C3DP Tool
-Patient summaries are processed and necessary risk scores are calculated (e.g. QRISK
2 for Cardiovascular risk of diabetes patients)
-Patient summaries are processed by clinical decision support services to suggest
personalized care plan goal and interventions (such as medications, appointments etc).
-Updated patient care plan is saved to onFHIR FHIR repository.
-The extended C3DP tool is also capable of exporting the patient data managed in
C3DP in IPS format.
Actors and
-National Entity Providing Patient Summary
roles
-Chronic Disease Management Platform
-Clinical Decision Support Services
-onFHIR Repository
-Healthcare Professionals
Use Case
Diagram

Figure 30: Chronic patient Management Use Case diagram
Functional
Requirements

-

C3DP Tool needs to import Medical Summary in IPS format
Healthcare Professionals needs to review patient’s medical summary
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-

C3DP needs to share excerpts from patient’s medical summary with Clinical
decision support systems as input to receive personalized care plan goal and
activity suggestions and risk scores.
System
-C3DP tool needs to be extended to process medical summary in IPS format to import
Requirements
it to the FHIR Repository
for
-C3DP tool needs to be extended to visualize medical summary (this necessitates
implementatio updates in the tool to process IPS FHIR profiles)
n and
-C3DP tool needs to be extended to export patient’s medical data managed in the tool
deployment
as IPS medical summaries.
Table 12: SRDC Chronic Disease Management Pilot identification template

4.3 SRDC Chronic Disease Management Demonstration – Achievements
The C3-Cloud10,11 and Trillium-II12,13 Projects funded by the European Union H2020 programme have signed a
memorandum of understanding to collaborate for reinforcing the integrated care architecture supported by
C3-Cloud project with International Patient Summary framework fostered by the Trillium II project.
The C3-Cloud Project (A Federated Collaborative Care Cure Cloud Architecture for Addressing the Needs of
Multi-morbidity and Managing Poly-pharmacy), established an ICT infrastructure enabling continuous
coordination of patient-centred care activities by a multidisciplinary care team members. A Personalised Care
Plan Development Platform allows, collaborative creation and execution of personalised care plans for multimorbid patients with the help of Decision Support Modules for risk prediction and stratification and
personalized care plan goal and acitivy suggestions based on clinical guidelines.
Aiming to orchestrate the care across multiple care givers and treatment sites, and automatically process
patients' EHRs to be able to recommend personalized treatment goals and interventions, inevitably requires
interoperability to exchange and seamlessly process medications, conditions, interventions and patient
reported data including sensor measurements. C3-Cloud has chosen to build the interoperability layer based
on RESTful interfaces of the HL7 FHIR standards framework. The C3-Cloud Care Plan Management platform
accesses patient's most recent EHRs, through FHIR based interfaces implemented on top of the proprietary
APIs provided by local EHR systems in the pilot sites. Yet, these interoperability adapters are custom built to
support the processing of heterogeneous data sources provided by pilot sites, which is challenging.
C3-Cloud and Trillium-II recognize the importance of patient summary standards and share the vision of the
patient summary as a window to a patient’s health information enabled by robust and widely adopted
specifications. The two projects agreed to collaborate on a pilot for chronic disease management to highlight
the utility of patient summaries connected to the care plan in facilitating coordinated care. As a part of the
joint chronic disease management pilot,C3-Cloud interoperability framework has been extended to consume
IPS represented as a FHIR bundle, and stores it to its native FHIR repository14, to be readily processed by care
plan management framework and the clinical decision support services. In this way, it becomes much easier
for C3-Cloud framework to be integrated local care sites. An export mechanism is also added to export patient
data managed in the tool in IPS format.

10
11

https://cordis.europa.eu/project/rcn/202635/factsheet/en

http://c3-cloud.eu/

12

https://cordis.europa.eu/project/rcn/206099/factsheet/en
www.trillium2.eu
14
OnFHIR, HL7 FHIR® Based Secure Data Repository, https://onfhir.io/
13
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The joint demonstration has been presented during the 5th European Union Module Exercise (EU MODEXRo) to showcase how IPS can be used in the context of a disaster medicine and emergency response exercise
for supporting the care of chronic disease patients15. The demonstration has also been presented in several
C3-Cloud Consortium meetings to pilot sites. Finally the capability of the extended C3-Cloud Care Plan
Management platform to process medical summaries in IPS format has been demonstrated and tested during
19th HL7 FHIR Connectathon, International Patient summary Track, September 2018
(http://wiki.hl7.org/index.php?title=201809_International_Patient_Summary).

4.5 SRDC Chronic Disease Management Demonstration – Story Board
In this section we will present a step by step description of the demonstration. The full demo is also available
as a video from the following link:
https://drive.google.com/file/d/1lXC25gF29qHaILyQwe_8yhPDWZesEucL/view?usp=sharing
Cloud Project has developed a platform for the management of care plans for patients suffering from multiple
chronic conditions. The system needs to access medical history of the patient, enables the clinicians to review
the medical summary, then patient’s medical summary (i.e. conditions, medications, lab results, allergies etc.)
are processed by clinical decision support (CDS) services to recommend personalized goals and activities for
the care plan of the patient.
In this demonstration, we will show that, patient’s medical summary in IPS format can be imported to C3Cloud system, stored in its native HL7 FHIR repository and presented to the clinician for review and finally
processed by CDS services to assign personalized goals and activities for a selected patient.
After signing in to the tool (Figure 31), the medical doctor (General Practitioner) sees a list of his patients
(Figure 32). She cannot find her patient John Mark. She searches and adds patient to the chronic disease
management platform. At this point, the medical summary of the patient in IPS format is retrieved from the
National/Regional Health authority and processed and stored to SRDC OnFHIR repository (Figure 33).

15

https://trillium2.eu/news-and-events/eu-modex-ro-civil-protection-exercise/
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Figure 31 C3DP main interface

Figure 32 Patient List in C3DP main view
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Figure 33 Importing medical summary of John Mark (posting the IPS bundle to FHIR Repository)
Our patient now appears in the system. Let’s select him and view his patient summary (Figure 34). We see
that his medical summary is already populated. GP can review his conditions, medications, allergies,
procedures (Figure 35 and Figure 36).

Figure 34 New patient ’John Mark’ is now included in the chronic disease management programme and his
medical summary is available to the system.
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Figure 35 His medical summary - Part 1

Figure 36 His medical summary - Part 2
Let us create a care plan for this patient (Figure 37).
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Figure 37 Creating a care plan for the patient
We see that his conditions already pre-populated here (Figure 38). The patient already has CKD and Type 2
DM. The care plan management tool will now include high level goals and activities targeting these specific
conditions.

Figure 38 Creating a new care plan for the patient – checking his existing conditions
In Figure 39, we see that BP Management (Blood Pressure Management)ç Renal management, Lipid
Management, Complication Management and Diet / Life Style management are already added as high level
goals to the care plan of the patient based on his existing conditions retrieved from his medical summary.

62

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

Figure 39 Reviewing detailed medical summary before asking for personalized goals and activities from
clinical decision support services
The GP wishes to add specific goals and treatment activities for ’Glucose Management’. Before this the tool
shows a specialized view of patient medical summary showing the status of conditions, medications, lab
results of the patient that can affect the selection of personalized goals and interventions (Figure 39). All of
these are retrieved from medical summary. The GP can add more. After reviewing the prepopulated
summary, the GP clicks to ’Add new Goal’ button (Figure 40). The GP sees a personalized goal suggestion for
keeping the HbA1C value under 6,4% (Figure 41). Then the GP can edit the details of the goal and add it to
the care plan (Figure 42). Similarly, personalized treatment interventions can be retrieved from decision
support services (Figure 43). When the Care Plan is finished, represented as HL7 FHIR Care Plan resource and
published to FHIR Repository. We also do have a feature to export medical summary as IPS. While the GP
reviews medical summary, he can add new conditions. The updated medical summary can be exported as IPS
document (Figure 44).
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Figure 40 Adding a new goal

Figure 41 Personalized goal suggestion
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Figure 42 Goal is added to the care plan

Figure 43 Personalized activity suggestions
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Figure 44 Exporting IPS
This use case scenario was employed in the EU ModEX in Romania and the social workers and nurses
attending patients after triage were very impressed.
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5 Support to frail patient management
5.1 The H2020 FrailSafe Project
The activity is the result of the strict and fruitful co-operation between Trillium II Project and FrailSafe
Project16, both funded under H2020.

Figure 45 FrailSafe Project context
Quoting FrailSafe: ”Sensing and predictive treatment of frailty and associated co-morbidities using advanced
personalized models and advanced interventions”.
Overview:
Ageing population is steeply increasing worldwide. A consequence of age-related decline is the clinical
condition of frailty.
Frailty is a biological syndrome of decreased reserve and resistance to stressors, resulting from
cumulative declines across multiple physiologic systems and causing vulnerability to adverse outcomes.
Susceptibility to stressors is influenced by biological, behavioral, environmental, and social risk factors,
with the main consequence being an increased risk for multiple adverse health outcomes, including
disability, morbidity, falls, hospitalization, institutionalization, and death. However, frailty is a dynamic

16

www.frailsafe-project.eu
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and not an irreversible process; it seems preventable, may be delayed, or reversed. Our understanding
of frailty has markedly improved over the last five years, yet there are many issues yet to be resolved.
FrailSafe aims to better understand frailty and its relation to co-morbidities; to identify quantitative and
qualitative measures of frailty through advanced data mining approaches on multiparametric data and
use them to predict short and long-term outcome and risk of frailty; to develop real life sensing (physical,
cognitive, psychological, social) and intervention (guidelines, real-time feedback, Augmented Reality
serious games) platform offering physiological reserve and external challenges; to provide a digital
patient model of frailty sensitive to several dynamic parameters, including physiological, behavioural
and contextual; this model being the key for developing and testing pharmaceutical and nonpharmaceutical interventions; to create “prevent-frailty” evidence-based recommendations for the
elderly; to strengthen the motor, cognitive, and other “anti-frailty” activities through the delivery of
personalised treatment programmes, monitoring alerts, guidance and education; and to achieve all with
a safe, unobtrusive and acceptable system for the ageing population while reducing the cost of health
care systems.

Figure 46 FrailSafe Project IT Platform
FrailSafe and Trillium II collaboration started during the European Innovation Partnership Active and Healthy
Aging group A3 (EIP-AHA-A3) meeting, held on January 23th and 24th 2018 (Enschede, NL). The two projects
have agreed to cooperate and to sign an Agreement in order to enforce the cooperation for joint activities
related to digital health innovation.
Even if the two projects have different aims apparently, it is evident that exists a complementarity and a
common interest in the collaboration of the global community of practice in digital health innovation in order
to contribute to a more sharable healthcare systems market. Since another outcome of FrailSafe project is
the FrailSafe platform that can be fruitfully exploited in the healthcare context, the demonstration of its
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integration to and interoperability with other healthcare systems seems to be of paramount importance.
From the other side, Trillium II strongly appears interested in improving the IPS in acquiring data from other
healthcare platforms in order to demonstrate the possibility to share key health information, particularly
related to the Risk Assessment, using HL7 standards.
Trillium II and FrailSafe signed a Memorandum of Understanding to co-operate. The joined activities have
been focused on the demonstration and assessment of the interoperability between FrailSafe and Trillium II
projects based on the HL7 FHIR IPS to exchange data in a common structure, focusing on testing the sharing
of health information through the International Patient Summary (the patient summary standard).

5.2 Support to frail patient management – Use Case Identification
Pilot use case scenario identification
Pilot Name
Support to frail patient management
Related Use Case / Scenario
FrailSafe IT platform and services and Trillium II IPS Server
Challenge Statement
Patient summaries can play an important role within current
standards tools that support the flow of information of a frail
person on a health-illness trajectory,
Patient summaries used well could help with the challenge of
offering coordinated, holistic services when caring for frail
elderly citizens. Initiatives are necessary to create an
information infrastructure based on patient summaries for frail
people to navigate their complex life.
An augmented or extended patient summary could coordinate
and orient the care and daily life of frail people.
Communities of
We do this for the members of the health team of frail or
Interest/Stakeholders involved
prefrail people. We do this for the family and next of kin, as well
as for all of us who wish to age with dignity supported by
meaningful and empowering services
Location and date of the Pilot /
- It has been demonstrated by LISPA and GNOMON during
Demonstration
IHE Connect-a-thon in Rennes, April 8th – 10th, 2019
- It has been demonstrated by FrailSafe Project during the
FrailSafe Final Review
Value statement
(a) The patient summary can be linked to appropriate check
lists adjusted to the knowledge and speciality profile of the
person administering them, to assess the possible frailty
condition of an elderly individual, in the GP office, an
emergency room or at home. (b) The frailty or pre-frailty
condition is indicated in the emergency patient summary.
User Story
Elderly patients are subject to risks related to their conditions
and to their pathologies. IPS provides inputs to the patient story
and to the Frailty index calculation.
On the other side, the frailty index could become an important
element of the IPS.
Policy environment
The envision extended and linked patient summary would
operate in complex environment across jurisdictions. People of
different level of literacy would have to consult, and act upon
and potentially on it.
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Information

Patient summary components

Provenance and timeliness

Quality assurance
Governance
Risks – Security & Privacy

Pilot projects and/or services
Anticipated impact
Open Issues

Anticipated interoperability
maturity level

Health data records are captured, retained and conveyed in
clinical or community information systems. The Patient
summary is able identify Frailty or Pre-Frailty and link to the
actual assessment tests.
The patient summary components involved do not change. The
only clear requirement is embedding the patient summary
where the condition of pre-frailty or frailty can be assessed and
documented in a way that it can be reflected in the patient
summary. Links to the actual tests performed is a plus.
The prefrailty or frailty information comes from specific tests
administered by a health professional or even the family.
Responsibility lays with the person administering it and the
health provider. The location and circumstances of the test
need to be also captured as part of prevalence.
The quality standards that information on frailty needs to abide
with are not yet defined.
The relevant information is governed by the source information
systems providing the information.
Privacy and security requirements as well as safeguards depend
on the setting that the patient summary extended with support
for identification of frailty is operationalized.
There are no regions or communities that have implemented
this patient summary approach to frailty.
With aging the number of citizens that are affected by frailty is
rising.
Globally recognized scores and classifications for describing
frailty might be an issue.
This is the same problem that there is in the current IPS
specification for autonomy/invalidity.
Interoperability requirements are low. We need to be able to
capture frailty as a condition in the patient summary. We also
need to be able to capture the provenance of the information
on frailty and possible link to the original information.
Lisbon eHealth Summit and Exhibition, March 18th – 21st , 2019
Rennes, IHE Connect-a-thon, April 8th – 10th, 2019
MoU to be signed between FrailSafe and Trillium II Projects

Location and date of the Pilot /
Demonstration
Need for specific authorisations /
Agreements
Table 13: Pilot identification template - Frailty management
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5.3 Support to frail patient management – Implementation aspects
Implementation aspects
Pilot assumption The pilot will demonstrate the feasibility of a reciprocal integration between
FrailSafe Platform and the IPS domain, importing IPS related data from the FHIR
Server and exporting from FrailSafe Platform information to the IPS, including Frailty
Index.
Pre-conditions
The FrailSafe ecosystem provides a tool to the clinical staff, called Clinical Web
Portal, to collect the data coming from the periodic visits. This platform is a web base
application composed of modules, developed with the AngularJS technology, that
represents the interfaces used by the users and a module, developed in NodeJS
technology, that is the server side of the software with the task to interact with the
data layer. For the interoperability between the FrailSafe tool and the Trillium II
server, a new server module has been developed. This provides a set of APIs that
allows to create, modify and delete on the server the resources, using the FHIR data
models, passing the FrailSafe data.

Figure 47 Integration between FrailSafe Platform and Trillium II FHIR Server
Post-conditions

Actors and roles

Patients profile in the FrailSafe platform will be enriched by IPS contents, like e.g.:
- ID in FHIR Server
- Gender
- Age
- List of problems
- List of medications
IPS will be fed by FrailSafe, including the Frailty index
- Frailsafe Platform
- Trillium FHIR Server
- Frailsafe Health Professionals and Patients
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Use Case
Diagram

Figure 48 Interactions between FrailSafe Platform and Trillium II FHIR Server

After the IPSs for each patient are present in the FHIR server, three possible
scenarios are considered to verify the interoperability between the two platform.
SCENARIO 1
The data from the sensors or medical visits are added to the IPS of the patient.
Possible list of values:
- BMI from the Nutrition assessment
- Heart Rate and Breath Rate from the vest sensor
- Pulse, systolic and diastolic measurements from Blood pressure monitor
SCENARIO 2
The FrailSafe system downloads the IPS for a patient and store it in an own storage
as JSON in a database or in a file. After this, it is possible to view the summary in the
GUI of the FrailSafe Platform.

Functional
Requirements

SCENARIO 3
This scenario could be considered as union of the previous ones. The IPS is
downloaded and store as previous described in scenario 2. The information, present
in the IPS, are used to calculate new data from the FrailSafe core. The new value is
sent to the IPS.
- Common identification of patients in both environments
- Coherence of definition of IPS information to be imported from FHIR Server to
FrailSafe system
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-

Definition of a data element in the IPS to manage the Frailty Index

Evaluation implementation aspects
Experiment
The goal is to assess the feasibility of integrating the two environments, creating
design for
synergies between the IPS contents and the FrailSafe Platform and data mining tools.
evaluation
Assess the easiness to create the integration
Pre-conditions
Create at least 3 IPSs corresponding to Patients in FrailSafe Platform
Post Conditions
Display to users the exchanged information
Specific
Collect feedback from developers, health professionals.
requirements
Collect perceptions from involved patients.
Table 14: Pilot implementation template - Frailty management

Figure 49 Demonstration of Trillium II – FrailSafe integration at IHE Connect-a-thon during VIP Tour
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Figure 50 Trillium II – FRAILSAFE integration at IHE Connect-a-thon

5.4 Support to frail patient management – Implementation aspects
Limited time and effort were available to the integration of IPS to the FrailSafe platform. It attests to the
quality of the Trillium II IPS resources and tools, that the feasibility of integrating IPS into the FrailSafe
platform was successfully implemented and demonstrated in FrailSafe final review and in the IHE-Europe
Connect-a-thon.
The feedback collected during the demonstration at the Connect-a-thon was positive. Attendees recognized
how useful it is not to duplicate the effort of collecting health information over and over again.
Also, the inclusion of a Frailty Index among the clinical data of the IPS was considered relevant by the
interviewed Health Professionals. The Frailty index may influence clinical decisions in unplanned care
situations, improving the quality of the care and the patient safety.
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6 Trillium II testing events and other demonstrators
This section provides brief reports on technical activities to support the creation and the implementation of
innovative solutions, based on the exploitations of the HL7 FHIR International Patient Summary or sections
its sections as well as optional extensions introduced by Trillium such as encounter report.
In general, the success of the described events, in term of new services and achieved results are impressing.
Additional more detailed information can be found on HL7 Newsletters17, on Trillium II website18 and on the
quoted event websites.

6.1 Trillium II at FHIR Connect-a-thon(s)
An HL7 FHIR® Connectathon is a two-day event of hands-on FHIR development and testing typically held in
conjunction and prior to an HL7 Working Group Meetings. FHIR Connectathons participants are engaged in
hands-on, heads down development and testing, working directly with other FHIR developers and senior
members of the FHIR standards development team.
Trillium II has been directly engaged in the 20th FHIR Connectathon19 held in Baltimore in September 2018,
participating in the International Patient Summary track to prepare for the EU ModEx exercise in Romania.
Catherine Chronaki, Rob Hausam and Giorgio Cangioli led that track and provided on-site support to the
remote participants of Gokce Laleci and Mustafa Yuksel (SRDC Turkey, C3Cloud); Erik Schreiber, (University
of Leipzig, Germany); Kostas Karkaletsis and Fotis Gonidis (GNOMON, Greece).
The event has been focused in the disaster management case and care plan for chronic patients testing the
following scenarios:
1. Get IPS from Gnomon FHIR server and Viewing of the IPS on eHealthPass
2. Get IPS from OnFHIR server (SRDC) and Import of the IPS in C3Cloud Care Plan Editor
3. Import of IPS in EUMFH, treat patient – create encounter report and Update IPS in eHealthPass
At the end of the event the FHIR Project Manager, identifying the IPS as one of the “hot topics”, has asked for
a presentation to the plenary session. The results of the Connectathon track and the experiences done with
the Trillium II project on EU ModEX Romania were presented. The presentation had a positive impact in
questions related to the alignment of US-Core (Argonaut project) and HL7 FHIR IPS.
Trillium II has been also involved in the 21st FHIR Connectathon20 IPS track held in San Antonio, January 1213, 2019, and Montreal, May 4 – 5, 2019. Even if no technical tests have bene performed, the experiences
made with the Trillium II exercises have been shared with the track participants.

6.2 MIE2018, 23-25 April 2018 – DataThon
The MIE 2018 DataThon was a collaboration with the European Federation for Medical Informatics (EFMI). It
was combined educational and exploration event in which the Trillium II results (FHIR profiles developed)
have been socialized with different stakeholders and their fitness for purpose has been evaluated against a
selected set of situations:
1. the principal case of application of the IPS to the case of unexpected care provisioning for Asthma;
2. the usage of the IPS resources for public health (statistical data)
17

http://www.hl7.eu/download/eun-09-2019.pdf: for Hackathon in Athens, http://www.hl7.eu/download/eun-082018.pdf for MIE 2018 Datathon
18
https://trillium2.eu/news-and-events/
19
http://wiki.hl7.org/index.php?title=FHIR_Connectathon_20
20
http://confluence.hl7.org:8090/display/FHIR/2019-05+Tracks+for+Connectathon+21
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3. integration of IPS data with pharmacovigilance data
4. integration of IPS with weather data from the Copernicus web service.
In the end, the participating teams explored only the first three options.
On the first day, an educational session about HL7 FHIR (Ewout Kramer, Firely) was offered to about 25
attendees.
In the second day (Tuesday April 24), after a brief introduction to the rationale and proposed projects by
Charlie McCay, Giorgio Cangioli explained the IPS resources and Harley Johnson presented some of the tools
available. Then, Jose Teixeira explained the WHO UMC (Upsalla Monitoring Center) API for the
Pharmacovigilance database and the teams chose among proposed projects. Four teams were formed
comprising team members from Asia, Americas, Europe, and Middle East. Initially the intent of the MIE2018
DataThon was to attract start-ups from the Nordic countries interested to experiment with FHIR resources,
but marketing efforts was ineffective as the event was in direct competition with the Vitalis exhibition and
other MIE2018 events.For all of them the information needs have been highlighted. The exercise environment
included a FHIR server (http://app.srdc.com.tr/fhir/stu3) fed with synthetic data representing more than
30000 patients with conditions, medications and other associated health data.
Three of the four teams presented their project goals and achievements during the MIE2018 DataThon:
•

A team with members from San Francisco, Mozambique, and Taiwan created dashboards to present
the status of asthma patients.

•

A team from Germany and Qatar explored use of the FHIR IPS resources in the Emergency
Department, accessing and updating them.

•

A team from Portugal used the UMC API to retrieve further information on medication in the patient
summary of child with asthma.

None of the teams had prior knowledge of the data available and their accomplishments were remarkable
given the short time available. All the participants to the event casted their vote and the
The team presented graphically their data flow – the way they captured and used data (Figure 51 left). Their
final product was demonstrated as it would appear on a mobile phone (Figure 51, right).

Figure 51: (left) Functionality of the winning app for pharmacists combining data from the onFHIR,io server
and the Uppsala Monitoring Center for Adverse Events. (Right) ADRS Sniffing app shows adverse events
retrieved for Danny’s IPS Medication.
Tom Kane, chair of the EFMI WG LIFOSS on open source software served as rapporteur in the MIE2018
DataThon closing session. The closing panel of the MIE2018 DataThon brought members of the Advisory
board to stage to discuss key takeaways with the MIE2018 DataThon participants and to identify next steps:
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The MIE2018 Datathon was undoubtedly a success offering total FHIR immersion, connecting health data
resources in FHIR to Pharmacovigilance data from the Upsala Monitoring Center, and validating the IPS
concept for chronic patients suffering from asthma, being admitted to the emergency room. Several
improvements were noted and ideas for the next DataThons have been proposed, which will hopefully bring
closer researchers, standard developers and entrepreneurs.
Other details about this event can be found in Trillium II deliverable D3.2.

6.3 Hackathon in Athens on 8 February 2019
Hacking Health is a grassroots movement composed of volunteers who choose to unite in the pursuit of
breaking down barriers to innovation in healthcare. This organization since 2012 organizes world-wide Health
Hackathons, events in which for 48 hours, individuals with diverse expertise are brought together to build
meaningful solutions to real-world health problems. Teams design and prototype solutions to pitch a jury of
experts. Prizes come under the form of cash and support from incubators, investors, etc.
e-Health Forum and Biomimicry Greece Research & Innovation brought HACKING HEALTH in Greece with the
vision to promote digital health integration for equal access and a sustainable future. The 1st HACKING
HEALTH ATHENS was organised in Athens on February 8 to 10 2019. During the Hackathon participants
formed teams that worked to create innovative solutions for fostering HEALTH DATA AND MOBILITY, which
was the core theme of the hackathon. HACKING HEALTH ATHENS joined efforts with Trillium II, which
provided tools and samples for the Hackathon participants to experiment with the HL7 FHIR IPS.

Figure 52: Hacking Health Athens
Together with CEN/TC 251, SNOMED Int. and HL7, Trillium II helped participating teams address the following
challenges:
•
•
•
•
•

Illustration (user experience) of the information on the IPS for different users (medical
doctors, nurses, patients, institutions etc.)
Expansion of IPS and enhanced utilization for different use scenarios (chronic diseases
e.g. diabetes, oncology patients, rheumatoid arthritis patients, pain management, opioid use etc.)
Decision support system for health professionals (e.g. contra-indications on co-administration of drugs)
Develop apps with IPS inside for people with specific health profiles: Frailty, Diabetes, Hypertension
Develop apps with IPS inside for specific age groups: elderly, health conscious, children, expecting
mothers, etc.
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Trillium II contributed to a preparatory webinar to participants on HL7 FHIR, IPS and Trillium and offered on site support with the IPS concept and tools.
The adoption of the IPS was experienced in different situations by multi-professional teams21. In the following
list a summary of the 5 top projects order by rank (TimeIsBrain won the first price):
1. TimeIsBrain, a holistic approach to the emergency management of stroke. Timely and efficient
management of emergencies can help maximize quality of life in the case of ischemic stroke. This
platform will support prehospital emergency services and the hospital team to take the necessary
actions and decisions for the timely management of stroke emergencies.
2. CareMe, an easy-to-use application aiming to provide health professionals with information
regarding critical conditions, allergies and other important information in case of emergencies.
3. The Health Beat application is based on three main axes, prevention, qualitative assessment of an
incident and immediate intervention in case of emergency, taking full advantage of the information
of a patient summary.
4. My Baby Care. Application aiming to support parents with child care, especially with the control of
the growth.
5. Hackie a virtual assistant to help chronic patients to comply with their treatment plan.
All projects made use of the IPS concept and resources.

21

See https://hhathens.sparkboard.com/projects for more details

78

Deliverable D6.1 Report from Testing Events, Demonstrations, Pilot projects and Readiness Exercise

7 Ethical issues
This deliverable has no specific ethical impact, since it is not dealing with real patients’ specific clinical data.
However, the scale adoption patient summaries across Europe, including in future the extended use cases
suggested in this deliverable, pose three broad categories of ethical issues that need to be taken into
consideration.

7.1 Data protection and Security
The Article 29 Data Protection Working Party (WP ex-Art.29), is composed by:
•
•
•

a representative of the supervisory authority(ies) designated by each EU country;
a representative of the authority(ies) established for the EU institutions and bodies;
a representative of the European Commission.

This rule has played a significant role of guaranteeing the as much uniform as possible application of
safeguards to protect patient rights on privacy and security, already before the introduction of the GDPR3 , In
the cross-border scenario, in application of the Directive 2011/24, to establish cross-border eHealth services,
the epSOS Project Multilateral Agreement and the subsequent CEF eHDSI (legal) Agreement, WP ex-Art.29
enforced the importance to respect the rights of European citizens to the protection of their data, and the
limitations of its disclosure for legitimate purposes. The adoption of the International Patient Summary, in
the Use Cases demonstrated in this Deliverable, with the specificities described e.g. in Section 2 on “Disaster
Management”, must follow the same rules, without disregarding/underestimating the security requirements
both at technical and organisational level. The CEF eHDSI Security Requirements Specification22 and the CEF
eHDSI Audit Framework23 might be taken as operational reference.
It is important the patients are well educated and informed, through both the Country of Affiliation and the
Country of Treatment (where the patient is seeking care), in a linguistic and culturally tailored way, about the
kinds of information that are contained within the International Patient Summary, and the national and
international scenarios in which the data may be treated. Member States specificities in the implementation
of GDPR must be made evident to the patients, allowing them to agree/disagree (in some case giving or
refusing their Consent) on the treatment of their data, registering this patient agreement in a secure system
With reference to the demonstrations performed within WP6, since we did not use any real patient and real
data, no specific privacy and security safeguards had to be applied.

7.2 Sensitive content
There might be ethical considerations about the inclusion in a patient summary of information that is quite
sensitive to an individual patient. It might also happen that part of this information is redundant in order to
provide safe unscheduled and emergency care to the patient. This issue is supplementary to conventional
data protection considerations, but also needs to be taken on board. This may be particularly important if the
patient summary is accessed by the patient himself or might be seen by other members of their family who
should not have had access to those sensitive items of data. It is included among the patient rights defined
by the GDPR, the possibility of hiding such sensitive information, in order to keep it private.

22

https://ec.europa.eu/cefdigital/wiki/display/EHOPERATIONS/Specifications?preview=/35210463/47187040/Security%
20Services%20Specification_v2.1.0.pdf
23
https://ec.europa.eu/cefdigital/wiki/display/EHOPERATIONS/Audit+Framework
3
https://eugdpr.org/ The EU General Data Protection Regulation
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With reference to the demonstrations performed within WP6, since we did not use any real patient and real
data, no specific safeguard on sensitive contents had to be applied.
But we need to taking account that when the IPS will be used in a real scenario with real patients all data
contained in the Patient Summaries is “sensitive personal data” and Member States will therefore need to
ensure that processing and storage are in line with legal and data protection requirements. In particular,
Member States will need to implement consent management for the processing and storing of data and
subsequent authorized access.

7.3 Patient safety
Patients will only be treated more safely and effectively through health professional access to this patient
summary if it provides the correct information. Earlier sections of this report have indicated areas and
situations in which care needs to be taken. For example, to ensure information is up-to-date and appropriate
reconciliation is made across different healthcare providers systems if their data is merged into a single
patient summary. Adequate risk assessment needs to be taken of the way in which information flows and
their management is handled, in order to ensure patient risk has not increased, as opposed to decreased,
through wider access to an online patient summary.
With reference to the demonstrations performed within WP6, since we did not use any real patient and real
data, no specific safeguard on patient safety had to be applied, except the fact the test cases used must be
clinically meaningful, not to negatively polarise the assessment.
The clinical simulation cases were created from a combination of clinical experiences, ensuring that cannot
be associated to any real patient and there is no possibility of identification of the patient.
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8 Conclusions
The main goal of WP6 was “to make real” what has been defined by WP2 and WP3 in terms of assets and use
cases and by WP4 as role and adoption of the International Patient Summary in the global ecosystem.
Task 6.2, “Global Community for Digital Health Innovation Practice Review Panels “, successfully created
multiple Communities of Practice (CoP) and concretely involved several stakeholders in the development and
the practical demonstration of Use Cases defined in WP3. These small CoPs contribute to the Global IPS
Community of Practice that aspires to carry on and expand the efforts of Trillium II towards extensions needed
to serve specialized domains.
Task 6.1, “Testing events, Demonstrations, Pilots Projects, and Emergency Response Readiness Exercise”, in
co-operation with Trillium II Project members and other external Projects, like ModEX-EUMFH, C3Cloud,
FrailSafe, created solutions for:
•

•

•
•

the adoption of the IPS in severe disaster conditions in multinational and cross-border situations,
piloted in Romanian and Estonian ModEX. It may be useful to consider IPS as a training component
of future medical exercises.
the adoption of vaccination cards and vaccination process management, including the crossborder, contributing also to the assessment of vaccination for minors in co-operation of WP4 and
MOCHA Project. It may be feasible for the IPS to serve as the basis for the European Vaccination
Card.
integration of the IPS in chronic patient management processes. The IPS may in the future be
linked to the care plan of patient.
integration of sections of the IPS in the frail patient management, as input to calculate the Frailty
Index. The Frailty index may be considered as part of the IPS in the future.

The practical outcome from developers has been very positive in term of easiness to integrate different
environments and Mobile Apps, to retrieve specific clinical and administrative information, useful for the
different use cases and to export towards the FHIR Servers outcomes from encounters or updates derived by
e.g. new vaccinations. More efforts are needed to improve the tools and further accelerate the integration of
the IPS components in various specialized domains, and already requests are in from IoT from the Survival
Passport for childhood cancer survivors, for rare diseases, etc.
Task 6.3, “Establishing the value case for the international patient summary: indicators and results”, has
performed a careful validation of the impact of IPS, especially in the disaster management conditions: there
outcomes are carefully described in Trillium II, Deliverable D6.2. “Establishing the value case for the
international patient summary: indicators and results”.
The experience gathered in the development and piloting of the Trillium II Use Cases will be beneficial to the
preparation of Version 3 of the eHN Guidelines on Patient Summary, planned for submission to the eHN
meeting in November 2019.
In line with the European Commission Recommendation, dated 6.2.2019, on a European Electronic Health
Record exchange format, the asset defined in Trillium II might be exploited as a basis for a) the extension of
the Patient Summary to planned care situations, to the exchange of clinical images and laboratory test results
and the make interoperable the discharge letters.
As a support to both the eHealth Network Common Semantic Strategy task force, who will define the medium
term strategic plan and the short term operational plan, and to the future CSA project to whom the new
H2020 call SC1-HCC-07-2020: “Support for European eHealth Interoperability roadmap for deployment”, new
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proof of concepts, based on Trillium II asset, might be quickly and effectively implemented and assessed in a
similar way in which Task 6.1 developed and demonstrated innovative Use Cases.
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Appendix 1: IPS for the Disaster Management Exercises
This appendix contains the clinical injects used during the Disaster Management Exercise in Romania on
October 2018 and in Estonia, on March 2019.
The first set of IPS were created to perform the evaluation of the impact, defining clinical cases for which the
clinical facts in the IPS could condition the behaviour of the physicians at the field hospital: for each ”inject”,
two encounters were performed: one providing the IPS, loaded in the European Mobile Field Hospital
(EUMFH) system, and one without the IPS.
The second set are IPS derived from those used for the impact assessment, which are provided directly by the
patient during the encounter, either using the mobile apps or as pre-loaded IPS in the mobile device. A paper
version, as a back-up solution in case of impossibility to use internet or mobile connection was also provided.
The third table provides the details on the IPS used during the Estonian ModEX on April 2019
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IPS made available through the EUMF
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Patient Mediated access to IPS
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Patient Summary in CareCord
ID

Gender

Birth date

Age

Country

Allergies

Conditions
Acute bronchitis
Viral sinusitis
History of appendectomy
Rupture of appendix
Accute Bronchitis
Drug
addict
Acute viral pharyngitis
Hypermetropia

Medications
Lisinopril
Levothyroxine

Immunizations
Pneumococcal vaccine
Human papillomavirus vaccine

Salbutamol
Fluticasone

Hepatitis A vaccine
Human papillomavirus vaccine

T3-74H

Female

14/11/1988

30

EST

Eggs

T310bT

Female

18/01/1989

30

ESP

Ibuprofen

T3-22H

Female

24/01/1994

25

EST

House dust mite

Viral sinusitis
Diabetes
Diabetic retinopathy
associated with type II
diabetic mellitus

Insuline

Human papillomavirus vaccine
Meningococcus vaccine

Fluticasone

Prednisone

Diphtheria + tetanus vaccine
Human papillomavirus vaccine

T2-20H

Female

30/07/1988

30

EST

Ibuprofen
Gluten Sensistive

T2-21H

Male

28/02/1987

31

EST

Nuts
Gluten sensitive

Acute bronchitis
First degree burn

Acetylsalicylic acid
(completed)

Diphtheria + pertussis + tetanus
vaccine Measles + Mumps +
Rubella vaccine

Dairy foods

Whiplash injury to neck
Streptococcal sore throat
Osteoporosis

Acetylsalicylic acid

Influenza virus vaccine

Grass pollen

Sprain of ankle
Streptococcal sore throat
Xarelto
Betaloc
Osteoporosis Paroxysmal Acetylsalicylic acid
atrial fibrillation

Latex

High Blood Pressure (
Hypertensive disorder)

Hydrochlorothiazide,
metroprolol, Amlodipina,
Losartann

Hepatitis B virus vaccine

No known
allergies

History of attempted
suicide
History of violent
behaviour toward ithers
Personality disorder,
Doudenal ulcer

Diazepam
Chlorpromazine
Omeprazol

Hepatitis A virus vaccine,
Human papiloma virus

T2-1H

T2-5T

T1-8H

Female

Female

Male

T3-26H Female

01/07/1963

30/05/1940

08/01/1935

16/07/1975

55

78

84

43

GRC

BEL

EST

EST

Haemophilus influenzae Type b
vaccine (completed)
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Female

24/12/1994

25

EST

Grass pollen
Penicilin
Seafood

T3-18T Female

23/12/2000

18

FRA

Penicillin

T316aT

Celiac disease
Sideropenic anemia
History of miscarriage
Family history of
neoplasm of breast
Familial
hypercholesterolemia

Ferrous sulfate product
Folic acid

Diphtheria + tetanus vaccine

Atorvastatin
Cyproterone

Human papillomavirus vaccine

Fluticasone
Prednisone

Diphtheria + tetanus vaccine

Ferrous sulfate
Folic acid

Haemophilus influenzae Type
b vaccine

T3-70H Female

01/06/1987

31

AUS

Nuts

Acute viral pharyngitis
Rupture of appendix
Atrial fibrillation and
atrial flutter, unspecified

T2-22H Female

30/07/1987

31

USA

No known
allergies

Celiac disease
History of miscarriage
Sideropenic anemi

T2-19H Female

19/08/1970

49

FRA

No known
allergies

T2-27H Male

01/09/1970

47

EST

T313aH

Female

19/12/1995

23

FRA

T3-8T

Male

19/06/1996

46

LUX

No known
allergies

Muscle contracture
Appendicitis

T218aH

Female

05/03/1938

81

EST

No known
allergies

T348aH

Female

19/02/1947

72

EST

No information
about allergies

Hypertension
Codeine product
Tonsillitis
Old myocardial infarction
Metropol
Type 2 diabetes mellitus
Metformin
without complications

Omeprazole
Dysmenorrhea
Salbutamol
Gastro-esophageal reflux
Budesonide
Cardiovascular disorder Insulin degludec in
Depression disorder
parenteral dosage form
Seafood
Acute bronchitis
Canaglifozin
Retinal disorder
Metformin hydrochloride
Phenobarbitone
Tenofovir
Substance abuse
adverse
Efavirenz
Celiac disease
reaction
Indinavir
Insulin product

Hepatitis B virus vaccine

Diphtheria + tetanus vaccine
Hepatitis B virus vaccine

Diphtheria + tetanus vaccine
Diphtheria + pertussis +
tetanus vaccine
Human papillomavirus vaccine
Hepatitis A vaccine
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Pure
hypercholesterolemia
T3-21T Male

05/12/1990

28

FRA

T313ET
T3-71J Female

23/03/1972

47

EST

Ibuprofeno

Deep third degree burn
of lower leg

Paracetamol

Pneumococcal vaccine
Diphtheria + pertussis +
tetanus vaccine

Nuts

Myocardical infarction

Paracetamol

Human Papiloma Virus

Paracetamol

Hepatitis A
Human Papiloma Virus

Nuts,
Loratadine
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