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Executive summary
Trillium-II steps forward with an outstanding consortium to further advance global Electronic Health Record
(EHR) interoperability. Activities surrounding the International Patient Summary (IPS) standards can nurture
digital health innovation, lower trade barriers, and advance patient safety & trust, bridging the gap
between strategic intent and capability for action by Standards Development Organization (SDOs) striving
for interoperability, quality, and safety through standards adoption.
WP2 “Assembling Interoperability Assets for Patient Summary Components” run between month 1 and month 24 of
the project with the following objectives:

•
•
•
•
•

Landscaping of patient summary initiatives and standards in the EU and US and world-wide
Gap analysis for core patient summary components i.e. Problems and Procedures, Medications and
Implantable devices, Vaccinations, and Allergies including structures, value sets, and tools
Validate information structures, value sets, mappings, libraries for patient summary components
Refinement of interoperability assets, data sets, and tools for patient summary components
Support testing events, pilot projects, and demonstration activities including a readiness exercise

D2.2 is the Subsequent Deliverable of D2.1 and its scope it to propose a canvas that will incorporate
information structures and associated value sets based on the outcome of D.2.1, focusing on medication
and implantable devices, vaccinations, allergies and intolerances as well as on problems and procedures. As
such D2.2 will provide a catalogue of tools that are needed to map and describe the information structures
analyzed in D2.1 and to create an information canvas that will be proposed to the content task leaders
T2.2, T2.3, T2.4 and T2.5. D2.2 will also be used as a reference for the collection of the information
structures of the proposed extensions of the IPS as defined in WP3.
A market research was conducted resulting the list of tools described in Chapter 2. The tools are grouped
into two categories: the proposed tools to be used for the implementation canvas and additional
supporting tools that may be considered by the content task leaders. As such three main tools seems to
match the need of the information canvas: Art-décor®, Forge and Simplifier.net.
As of today most of the work concerning patient summary specifications is defined based on HL7 CDA
documents. CDA addresses interoperability for clinical documents, mixing narrative, and structured data.
FHIR provides granular access to data, a contemporary, streamlined approach to interoperability, and is
easy to implement. Trillium II intends to use FHIR resources in the document paradigm to reflect the needs
of the International Patient Summary, and will expand existing data sets and data elements from CDA to
FHIR where possible. Presently, CDA is HL7’s leading specification for exchange of clinical documents,
embodied in regulation in the United States and worldwide. FHIR has been identified as a better option
because of its API-centric nature, streamlined syntax, use of contemporary Internet protocols, and overall
ease of use and simplicity.
The implementation canvas covers a recurring cycle in defining the IPS information elements covering
1. Requirement collection by defining data sets (description, rationale, , data types, ranges,
associations, value sets and terminologies used, OIDs, etc) and scenarios (use cases, actors,
transactions, templates, dataset cardinalities and conditions)
2. Profiling into FHIR profiles based from FHIR resources and IPS datasets whenever possible
3. Storage into FHIR profiles by using the appropriate tools
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4. Publication of FHIR profiles to enable the preparation of implementation guides in future
Documents D.2.7 and D3.2 in the Trillium II timeline.
The proposed orchestration of tools can be described as follows:
•

Part of the business requirements formalized in data set using ART-DECOR®

•

FHIR resources profiled using Forge

•

FHIR profiles published on Simplifier.net

•

FHIR profiles retrieved from Simplifier.net and referenced in ART-DECOR®

•

FHIR profiles mapped with the data set using ART-DECOR®

•

Mapped profiles published using ART-DECOR®

The scope of this deliverable is to gather all needed information to support and guide task participants in
Trillium II that will develop information structures for the IPS in the project.
The scope of the implementation canvas is to provide a common working model to all tasks (i.e. T2.2 to
T2.5) so that the end result can be properly assessed and organised into an implementation guidance from
Trillium II to IPS implementers (D2.7). the results of WP2 will be also taken into account in WP2 in D3.2.
The list of proposed tools is a non-exhaustive list, but it comprises the tools that are already assessed and
widely used by information modellers, terminologists, and vendors around the world.
This Deliverable has no ethical concerns since it does not deal with personal data issues.
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1. Introduction – Goals of the Deliverable
1.1. Short overview of the project
Trillium-II steps forward with an outstanding consortium to further advance global Electronic Health Record
(EHR) interoperability. Activities surrounding the International Patient Summary (IPS) standards can nurture
digital health innovation, lower trade barriers, and advance patient safety & trust, bridging the gap
between strategic intent and capability for action by Standards Development Organization (SDOs) striving
for interoperability, quality, and safety through standards adoption.
Trillium-II builds on the vibrant community of Trillium Bridge to: (a) Improve international interoperability
of eHealth Systems in US, in Europe and globally (b) Accelerate establishment of interoperability standards
in eHealth with validated open source interoperability assets and sharing lessons learned with SDOs (c)
Facilitate secure, seamless patient summary sharing offering clarity and oversight.
Trillium-II aims to bridge, harmonize, evaluate existing patient summary initiatives and guide emerging
ones, leading the way toward one IPS standard by establishing a global community fostering the practice of
digital health innovation with robust widely-used interoperability standards and joint pilots. Trillium-II
objectives are measurable, realistic and achievable objectives:
•
•
•
•
•
•

Highlight the social value of IPS standards.
Bridge IPS initiatives with validated interoperability assets, sharing lessons learned with SDOs
Contribute to IPS Standards Governance under the JIC
Develop, Collect and Assess IPS Learning resources
Engage mobile Health companies and app developers with IPS standards
Foster innovation & inform health policy sharing IPS.

Trillium-II will work with the workforce action, EU and US SDO platforms, large scale eHealth deployments,
and emergency readiness exercises, to increase actionable interoperability of health systems in Europe the
US and globally, nurturing innovation and fuelling creativity with effective use of standards and
interoperability.
WP2 “Assembling Interoperability Assets for Patient Summary Components” run between month 1 and month 24 of
the project with the following objectives:

•
•
•
•
•

Landscaping of patient summary initiatives and standards in the EU and US and world-wide
Gap analysis for core patient summary components i.e. Problems and Procedures, Medications and
Implantable devices, Vaccinations, and Allergies including structures, value sets, and tools
Validate information structures, value sets, mappings, libraries for patient summary components
Refinement of interoperability assets, data sets, and tools for patient summary components
Support testing events, pilot projects, and demonstration activities including a readiness exercise

Given that patient summary information may be captured and held in multiple heterogeneous electronic
health record systems (EHR) data sources, when extracted, data needs to be mapped (by vendors or
integrators) to shared structures and value sets to support safe information sharing as part of the medical
practice. Since there are presently several specifications, clinical model and terminology standards in use, it
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will help standards adoption if shared information structures are published with ready-made and quality
assured mappings to alternative commonly used, code systems or value sets.
Interoperability assets at different levels from specifications to software libraries implementing
components are tools that facilitate interoperability. This WP will select and refine proof of concept maps
for the core components of the international patient summary mentioned in the main Trillium
recommendation and thus will reduce the adoption cost burden, and the consequent risk of error, when
vendors export data from deployed system. Furthermore, the ability to search and retrieve information
across heterogeneous systems will considerably improve.
Our intent is to deliver core patient summary components as FHIR resources to encourage developers and
pilot project to validate them. Beyond that, to engage different groups and schools of thought, Trillium II
will be open to collaborate with other standards and specification bodies to facilitate their understanding in
the development of corresponding interoperability assets. In this process, broadly available tools such as
the National Library of Medicine Value Set Authority (NLM-VSAC) collaboration space, Art Decor,
Objectcheckers, Trifolia, archetype editor, MDHT, and others, will be evaluated and, when needed used.
The main deliverables of WP2 is a set of computable FHIR resources (StructureDefinition, ValueSet,
StructureMap.) together with implementation guidance, defining FHIR Profiles as follows: (a) For early
adopters/implementers: Trillium II FHIR profiles should reduce the cost of development for producing
conformant patient summary documents from raw data since checking conformance should be relatively
easy with standard FHIR validation mechanisms. (b) For government, healthcare organizations
stakeholders, use cases would provide harmonized workflow, datasets, and data flow for patient summary
capture and sharing.
Starting point is the CEN/TC 251 - HL7 IPS (International Patient Summary) project that consolidates the
work of the Consolidated CDA Release 2.1 [C-CDA 2.1]; the EU Patient Summary (PS) guideline (epSOS pivot
revised by EXPAND (www.expandproject.eu/); the IHE PCC CDA templates; the EC PS Guidelines revision
planned by eHealth Network and performed by the Joint Action to Support eHN; and the JIC work on
patient summary standards sets. Latest updates on the FHIR resources and on the C-CDA on FHIR profiles
will be considered as well.
We expect that all these projects will be quite advanced offering valuable knowledge to the tasks of WP2.
Moreover, these resources will be considered in the context of the EU/US eHealth interoperability
framework (WP5) and will take into account the work of relevant PHC-34 projects: eStandards
(www.estandards-project.eu), Assess CT (www.assessCT.eu) and openMedicine (www.open-medicine.eu).
In a nutshell, WP2, in collaboration with WP3, aims to create a single point of reference on existing and
evolving interoperability assets and tools related to the core components of the patient summary that will
inform evolving International patient summary standards sets with feedback from implementation.
Embodying the open source principle release early release frequently, the WP2 team will have close
relations with T6.3, which will include members of the Trillium-II consortium and external experts part of
the Experts Advisory Board and the GC-DHIP to review and quality assure progress in WP2 (and WP3).

9

D2.2 Configuration Canvas for patient summary component libraries

1.2. Scope of the Deliverable and relationship with other deliverables in the project.
D2.2 is the second deliverable of Task 2.1 entitled “Review Patient Summaries in Europe, the United States,
and globally”., D2.1 revisited use cases, and conducted gap analysis with the participation of project
members HL7, GNOMON, PHAST, TicSalut, THL, SPMS, Sequoia, KP and AHIMA. This task compared patient
summary concepts, initiatives and activities, and related interoperability assets including tools, mappings,
and models so that a thorough “as is” analysis was performed. All relevant initiatives, regulations, previous
and ongoing projects, etc., were assessed. In addition, different operational approaches on patient
summary services were reviewed. A concise overview of the gaps in information models and value sets for
the core patient summary components was used in a conceptual framework for representing patient
summary content to establish the requirements and structure to guide activities. This task took into
account ongoing activities across the Atlantic and globally, such as C-CDA and the EU PS. Based on these
information structures and associated value sets for medication & implantable devices (Task 2.2),
vaccinations (Task 2.3), allergies and intolerances (Task 2.4), as well as problems and procedures (Task 2.5)
open source specification libraries will be delivered in FHIR profiles with the use of FHIR resources. Tools
and mapping resources will be reviewed and quality assured in cooperation with WP4 and T6.3. In
addressing use cases, WP2 through this document, D2.2, proposes a configuration canvas for patient
summaries where each component can be elaborated independently, keeping the nomenclature, codes,
and potential mappings in available tools. For the terminology assets the task considered existing standards
such as ICD-10, ISO IDMP, SNOMED CT, LOINC, UCUM, and others as appropriate. FHIR profiles help focus
on promoting the use of the patient summary standards in mHealth apps and consequent new disruptive
healthcare processes. This task resulted in D2.1 Patient Summary services: Gap analysis (M6) and D2.2
Configuration Canvas for patient summary components (M8), this document.
D.2.1 is about a review of Patient Summaries in Europe, the United States, and globally, revisit use cases,
conduct an inventarization to allow a gap analysis. For that purpose, relevant initiatives, regulations,
previous and ongoing projects, etc., have been assessed through inspection of the specifications and by
means of a survey with a Questionnaire and a so-called Topic Matrix along with personal interviews.
The Topic Matrix of D2.1 was designed as a spreadsheet that summarizes typically Patient Summary topics
like “Allergies” and “Medication” on a main level and allowed to check also details of all the respective
topics such as “Criticality” on Allergies. This matrix was initially determined using the appropriate and
recent HL7 FHIR (STU 3) resource definitions transformed into a more functional viewpoint on the Topic
items and details. Given the fact that FHIR is the most recent HL7 standard aiming on 80% coverage of
elements for information, the Topic Matrix also acts as the gap analysis to show possible shortcomings of
the investigated current activities and help to enhance the efforts of the subsequent Tasks of this Work
Package. The Questionnaire covered organizational and legal aspects as well as. The survey responders
were encouraged to mention desirables and a preview into the future and to list discussion points not yet
covered in the Topic Matrix.
D2.2 provides a catalogue of tools that are needed to map and describe the information structures
analyzed in D2.1 and to create an information canvas that will be proposed to the content tasks T2.2, T2.3,
T2.4 and T2.5 of WP2, as well as to the content tasks T3.3, T3.4 and T3.5 of WP3. The dependencies
between the various tasks are defined below in Figure 1.
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Figure 1: D2.2 Interdependencies within Trillium II project
Task 2.6 Patient Summary Orchestration will collect and manage all developments and findings in Tasks 2.2
through 2.5 so that quality assurance procedures are in place and the level of quality of specifications and
other end results of this WP2 can be immediately exploited by WP6 in pilots and demonstrations. This task
will act as the orchestrator for patient summary components in the frame of the patient-centric and
provider-centric use cases for emergency or unplanned care. A unified and comprehensive presentation
and documentation of computable interoperability assets will support developers in pilots, testing events
and demonstrations. Decision makers will roll-out and monitor adoption as well as map/harmonize their
own implementation to patient summary standards. Output will be D2.7. As such D2.7 will revise D2.2 to
reflect the findings of T2.2 to T2.5. In addition, WP2 and WP3 orchestrate their tasks and deliverables to
establish proper considerations on how patient summary components can be assembled to support the
work processes identified in the use cases of T3.1. In figure 2 below, we depict this orchestration comprised
of three steps:
1. Definition of the reference data sets by tasks 2.2, 2.3, 2.4, 2.5, 3.3 and 3.5 where WP2 defines
those data sets for unplanned care scenario and WP3 will propose new use cases beyond the
unplanned care scenario
2. Propose guidance and FHIR resources maintenance in Deliverable 2.7, 3.2 and 3.4 where D2.7 will
provide implementation guidance for the IPS for the unplanned care scenario in its first instance
(r1), and include future extensions of the data sets in its second version (r2). D3.2 will add to T2.7
by included additional scenarios and data sets in its first instance (r1), reusing the results of D2.7
and providing the final set of FHIR profile guidance in its second version (r2).
3. Proof of concept libraries from the demonstrations in WP6 will be incorporated in the second
releases of D2.7 and D.3.2.
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Figure 2: WP2 and WP3 task and deliverable orchestration within Trillium II project
In order to prepare D2.2 a series of teleconference with WP2 and WP3 task leaders were scheduled to
create consensus on the list of tools described in chapter 2. In addition tutorials have planned to educate all
WP2 members on how to use the tools to populate the needed information structures. At least one face to
face joint workshop is planned in Q4/2017 to align all content task leaders of Trillium II.

1.3. Lifecycle and governance of Standards model.
As mentioned in D5.2 of Trillium II project, The International Patient Summary (IPS) has a broad and diverse
history, not only within the EU-US Cooperation on eHealth, but also within organizations, states, and
networks that have implemented and used patient summaries within their own domain. The specification
of the IPS standards has taken advantage of all this experience and will have to keep up with current
developments and insights from practical implementation.
To illustrate this need to stay up-to-date, we reference the Health Informatics Standards Life Cycle, as
developed by the eStandards project (Stegwee & Chronaki, 2015), in which a series of activities are
highlighted.
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Figure 3: Health Informatics Standards Life Cycle
The development of base standards forms the foundation of any (standards based) specification. Centred
around a well-described use case the necessary base standards are brought together and profiled1 to form
a coherent standards set, fit for purpose to meet the needs of the identified use case. In order to guide the
deployment of these standards sets, tooling and education are provided for implementers to use the
specifications in their software products. After these products have gone through assurance and testing, to
make sure they conform to the standards sets and provide the required interoperability with other
products, they are ready for live deployment in the delivery of health care and secondary uses of health IT.
In order to systematically gather the real life experience in deploying standards based software products,
forums are available to share, for instance, solutions or workarounds for identified problems. Monitoring
the use of standards sets, ideally enabled and fully automated by the tooling and libraries deployed in the
standards based software products, provides another key input to the feedback and maintenance activities.
Depending on the issues identified, such maintenance may lead to a revision of one or more of the
underlying base standards or just to new versions of the standards set developed for the particular use
case. Of course, the use case description itself may be augmented or detailed, depending on the feedback
received, leading to a new version of the standards set. This starts the next iteration of the life cycle.
Even though different implementations of a patient summary may build upon the same base standards,
each implementation will have to orchestrate its own activities across the life cycle, which may or may not
be interlinked to activities at other levels or in other jurisdictions. The envisioned IPS Governance
Framework aims to take in the experiences across different implementations in different geographies and
discuss to what extent streamlining of these activities along a common framework with reuse of resources
and tooling will help sustain and improve the necessary governance. This Governance lifecycle model is
properly related to the implementation canvas in Chapter 3 of this document.

1

Profiling is used to collectively reference activities such as constraining the standard specification, removal of
optionality, providing clear terminology bindings and specifying the value sets to be used from such terminology. The
IHE global standards adoption approach, as documented in ISO Technical Report 28380, provides a methodology to
develop and deploy integration and content profiles.
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2. Proposed set of tools
A market research was conducted resulting on the following list of tools. The tools are grouped into two
categories: the proposed tools to be used for the implementation canvas and additional supporting tools
that may be considered by the content task leaders. The description of the tools used in this chapter is
based on the existing descriptive material of the tools. Proper reference are provided to the reader for
further details and references to the primary source of the tools.

2.1. Basic tools
2.1.1. Art Decor
ART-DECOR is an open-source tool suite that supports the creation and maintenance of HL7 Templates,
Value Sets as well as Data Sets and features cloud-based federated Building Block Repositories (BBR) for
Templates and Value Sets. The tool offers a Data Set and a Scenario editor, two Template editors, a Value
Set editor and includes browsers for various international terminologies such as LOINC. It supports
comprehensive collaboration of team members within and between governance groups. ART-DECOR®
allows separation of concerns and different views on a single common documentation for different domain
experts and multidisciplinary stakeholders of healthcare information exchange.
DECOR (Data Elements, Codes, OIDs and Rules) is a methodology to capture the data needs of caregivers in
terms of datasets and scenarios and use it to generate various artefacts: documentation, value sets, XML
instance validation, generation and processing support, and test tools etc.

Figure 4: Overview of DECOR, ©Kai Heitmann

DECOR allows to iteratively improve recorded data and link together input from various experts with
different background knowledge: caregivers, terminologist, modelers, analysts and
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interface/communication specialists. For caregivers DECOR mainly registers datasets with concepts, data
types, allowable value ranges, identifications, codes, examples and business rules etc.

Figure 5: DECOR information structures ©Kai Heitmann

From that base, terminologist can add the appropriate codes, associate caregiver concepts with coded
concepts and create and maintain the value sets to be used. Typically also namespaces, identifiers, URIs
and OIDs are assigned. Modelers, analysts and interface/communication specialists add the technical
representations as e.g. HL7 CDA templates, HL7 v2 or v3 message definitions or HL7 FHIR or IHE profiles.
During that design phase and also in the following implementation and production phases the tool allows
comprehensive validation and testing. During development and production phases stakeholders and team
members of the governance group are supported by an artefact-aware issue and reporting management.
The underlying DECOR data format is XML. The generation of HTML-, PDF- and Wiki-based documentation
and XML-materials like validation and test environments is possible through a release and archive
management function and transformations with stylesheets. The technical artefacts like templates and
value sets can be used as input for test suites like IHE Gazelle ObjetcsChecker. Easy consistency checks
across all artefacts can be achieved, CDA-based template definition can be verified to be standard
conformant with the underlying CDA standard.
ART (Advanced Requirement Tooling) is the DECOR user interface to create and adapt DECOR files, and to
generate artefacts from DECOR files. ART is based on the eXist-db XML database, XQuery and Orbeon
XForms.

15

D2.2 Configuration Canvas for patient summary component libraries

With ART-DECOR, experts with different backgrounds, such as healthcare professionals, terminologists,
architects, designers and programmers together enter the necessary data, iteratively improve and connect
those, all using the same underlying data store. ART-DECOR registers datasets, data types, value sets,
identifications, codes, business rules, (HL7v3) templates and contains version management
ART DECOR is 100% free and:
•
•
•
•
•
•
•
•

Is the basis for capturing data definitions in healthcare
Contains tools for governance and version management.
Supports various forms of publication.
Contains issue management to iteratively improve data definitions.
Enables and simplifies the creation and validation of examples and test scenarios.
Generates a web page on the fly to enter examples for each dataset.
Contains tools for conformance testing of participating parties.
Can be used by others as a basis for the construction of code generators, automatic questionnaires,
user interfaces, conversions of data formats, database diagrams and much more.

ART DECOR is the base for specification, documentation and testing in more than 40 projects and used right
now in Germany, Austria, Italy, Poland, Norway, Lithuania and the Netherlands, among other countries.
National Infrastructure Programmes such as by Nictiz (the National Healthcare Standards Institute), RIVM
(the Dutch National Public Health Authority), ELGA – Electronic Health Record Austria and eHealth Suisse in
Switzerland, ART-DECOR® plays an important role. For more information about some of the projects see
also our projects list page.
A full description of the ART-DECOR® tool can be located at: https://artdecor.org/mediawiki/index.php?title=Main_Page

2.1.2. Simplifier.net
Simplifier.net is a FHIR registry. Within this registry you can create, upload, download, find and view FHIR
Conformance Resources. Simplifier.net offers functionality for management of FHIR Resources and
collaboration in teams. FHIR (Fast Health Interoperability Resources) is an HL7 standard for information
exchange in health care. It is based on Internet technology. More information about FHIR can be found at
HL7 FHIR.
Simplifier.net distinguishes between free (personal) plans and paid plans. Anyone can find and download
Resources in this Registry, with or without an account. Creating Resources requires an account. Paid plans
are targeted at professional users and organizations. Simplifier.net is created and managed by Furore
Health Informatics.
Simplifier allows a community to create a project dedicated portal where all FHIR profiles related to the
project can be published. It allows to create a project and add resources (json files, xml files, other). The
community members within simplifier (users) can be:
•
•

Admin- Has the rights to change anything within the project with the exception of project
ownership.
Writer- Has the rights to add, change, and delete resources within the project.
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•

Reader- Has the rights to view anything within the project but cannot make any additions or
changes.

Participants can track the changes in the project easily as well as view existing FHIR resources.
Simplifier is a repository for FHIR resources. There are a multitude of resources that are already available to
the public including profiles, extensions, valuesets, dictionaries, mappings, examples and more. If these
resources are listed as public then you can find them here.
One can browse these resources easily from the Simplifier homepage or search for more specific resources
based on search requests.

Figure 6: Simplifier Resources Search Capabilities ©Furore
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Once a resource has been selected, a resource page on which one can view which project that resource is a
part of, the type, status (maturity level), versioning, and different resource views. While viewing resources
one can display information in a few different ways. The different views include:
•
•
•
•
•

Overview – This is a Logical view of the resource which includes Element names in the leftmost
column followed by Flags, Cardinality, Type, and Description & Constraints.
Details – This is an easy-to-read list per element of all the details of your profile. The specification
refers to this as the dictionary.
Table – This is a simple table view of the resource.
XML & JSON – Respective views of resources in either XML or JSON formatting.
History – On this tab you can view the difference between two versions of the same profile. This is
a great feature for comparing and tracking changes.

Simplifier includes also an implementation Guide Editor that provides the ability to make implementation
guides (IG) using the resources available in Simplifier. The GitHub integration enables a user to link
Simplifier projects to GitHub repositories. When linking the project with the repository, the resources from
the repository are fetched and added to the Simplifier project. Simplifier allows users to create a
connection to other applications such as sending a StructureDefinition to an Example generator, a
TestScript resource to a server test application, a ValueSet to a terminology server etc.
More information can be located at: http://docs.simplifier.net/simplifier/index.html. Simplifier.net is a
registered trademark of Furore (www.furore.com). An open source version is provided for use for one
project and one end user.

2.1.3. Forge
Forge is a user-friendly Windows desktop application for authoring FHIR profiles. A powerful graphical user
interface that allows modelers to easily create, edit and validate FHIR profiles, extensions and
implementation guides. Forge integrates with Simplifier. One can fetch and publish resources to his
Simplifier projects. Forge also provides smooth integration with online FHIR servers and FHIR registries, so
one can download and publish profiles.
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Figure 7: Forge Graphical User Interface ©Furore

Conformance in FHIR
Conformance Resources (“Profiles”) are an important aspect of the FHIR standard. They allow users to
tailor FHIR to their needs and define how exchanging partners use the FHIR specifications. Profiles have an
international, a national, regional or local scope, or are designed for specific use cases.
Profile Designer
Creating and maintaining these files by hand using an XML editor or an Excel sheet is error-prone and
requires detailed knowledge of the Profile resource. Forge is the user-friendly editor for creating and
editing profiles that enables modelers to create and manage profiles using a graphical user-interface.
Create and edit FHIR Profiles
Forge enables the user to create his own FHIR Profiles, based on one of the FHIR base resources. After
selecting the base FHIR profiles one can create his own new profile and edit it accordingly.
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Figure 8: Forge Create profiles ©Furore
In a profile one can edit
•

•

•

Properties and Narratives. In Forge you can edit the properties of a Profile as well as the elements
of the Profile. Properties of the Profile are, for example, the profile URL, name, and publishing date.
These values can be edited under the ‘Properties’ tab. A profile’s narrative can be adjusted under
the ‘Narrative’ tab. The narrative is a XHMTL fragment which is intended to contain a summary of
the resource and is used to represent the content of the resource to a human. On default this is a
Generated Narrative of the profile, meaning the content is entirely generated from the structured
data in the profile.
Element Tree and Element Grid. Elements of the FHIR base Resource and extension can be edited
to make one’s own profile. In Forge one can view and edit these elements in the Element Tree or in
the Element Grid.
XML viewer. The last tab is the XML viewer of the current profile. The XML viewer only shows the
differential.

Define constraints. An important option for the editing of Element Properties is the option to add
constraints. In Forge one can add one or more constraints to an element such as cardinality constraints,
element types and valueset bindings. In addition, with Forge it is also possible to specify the Constraint Key,
Requirements, Severity, Description, and XPath expression.

Create and edit FHIR extension definitions
Within Forge one can extend his profiles or elements with extensions created by oneself or others.
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Extension registry
When using extensions, first consult the extension registry at http://hl7.org/fhir/extensibility-registry.html
or Simplifier.net to find already defined extensions that may be suitable for one’s needs. For example,
extending a Patient profile with the place of birth can be done with an already existing extension found in
in the HL7 extension registry.
Other Features
•
•
•
•
•
•
•
•

Create and edit FHIR conformance packages
Validate FHIR profiles
Fetch and publish profiles from/to a FHIR server
Fetch and publish profiles from/to a FHIR registry
Define formal constraints
Define slices
Define value set bindings
Define mappings

Derived Profiles
Forge has the ability to create a profile on top of another, existing profile, a.k.a. a “derived” profile. This will
enable an organization to benefit from existing profiles and to further customize those profiles to their
specific needs. For example, take an organization that would like to begin working on national profile that is
derived from a Core Resource. That organization would like to utilize the changes that were made to the
Core Resource, the national profile, and then further customize that profile to reflect organization specific
needs. With the new version of Forge you can now begin work directly on that national profile! This saves
time and effort that you would spend recreating all the changes to the Core Resource to reflect the changes
to the national profile and then further adding your organizational constraints.

A Core Resource is a data models that is created to fit most use cases (approximately 80% of all
occurrences). A country form example takes that Core Resources and constrains it to fit the specific needs
that reflect the situation in their country. This then becomes that countries version of that Core Resource,
this is now our national profile. An organization in that country then realizes that they would like to use the
national profile but make a few extra constraints to reflect the specific situation in their centers. The
organization can now use that national profile and begin making changes to reflect their specific needs. This
new organizational profile will have all the inherited changes from the national profile that were made to
the original Core resource. This is what we refer to as a derived profile.
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Figure 9: Example of Derived profiles ©Furore

To do this in Forge you need to select the New Derived Profile command. Once you do you will be brought
to your local drive to enable you to select your base profile. In the future we you will have the ability to
access your own and/or shared profiles, via your Simplifier account. For now, users have to visit
http://simplifier.net/ to search and download relevant Core Resources.

Logical Models
Forge also supports the authoring of Logical Models. A logical model represents an abstract data model
that is not derived from one of the core FHIR resources or datatype.FHIR defines resources that allows
someone to define a mapping from a logical model to a set of FHIR resources.

More information can be found in https://simplifier.net/forge/download and
http://docs.simplifier.net/forge/index.html
Forge is a registered trademark of Furore (www.furore.com). An open source version is provided for use.
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2.2. Other Tools
Other tools may be also foreseen since Artefact of Trillium II are based on FHIR and are conformant to any
tools that can consume FHIR artefacts. The set of tools presented below is such an example.

2.2.1. Trifolia Workbench
Trifolia is an open source tool for creating FHIR profiles and CDA templates. Users can export
templates/profiles to:
•
•
•
•

MS Word (DOCX)
Web (HTML)
Excel (XLSX)
Other XML formats

In addition to DSTU1 and DSTU2, Trifolia includes support for FHIR STU3. HL7 recently changed the naming
convention of draft specifications from DSTU (Draft Standard for Trial Use) to STU (Standard for Trial Use).
Support focuses on exporting, although some import functionality exists. Trifolia users can edit profiles
using the STU3 schemas, and /api/FHIR3 endpoints allow integration with Trifolia.
Trifolia exposes FHIR DSTU1, DSTU2, and STU3 REST APIs, as well as a native API. Lantana provides the
public with a free-to-use hosted version of Trifolia at https://trifolia.lantanagroup.com .
Trifolia is also available to download and install locally. Users should know Trifolia requires the following
technologies:
•
•
•
•
•
•

Microsoft C# .NET 4.5
OAuth 2.0 Authentication
NET MVC and Web API
SQL Server 2012+
JS and Angular.JS
Bootstrap

The public code repository is available at https://github.com/lantanagroup/trifolia.
With Trifolia Workbench one can:
1. Have an overview of the last FHIR version (http://build.fhir.org/overview-dev.html)
2. Overview of the current implementation guides
(http://wiki.hl7.org/index.php?title=IG_Publisher_Documentation)
3. Create new implementation guides
(https://trifolia.lantanagroup.com/Help/AuthorImplementationGuides.html)
4. Create FHIR profiles for the implementation guide
(https://trifolia.lantanagroup.com/Help/Editor.html)
5. Define and use extensions
6. Upload FHIR resources instances
(https://trifolia.lantanagroup.com/Help/ImplementationGuideFiles.html)
7. Export the implementation guide as a FHIR build package
(https://trifolia.lantanagroup.com/Help/ExportXMLJSON.html)
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3. Orchestration of tools
3.1. Statement of objectives
As of today most of the work concerning patient summary specifications is defined based on HL7 CDA
documents. CDA addresses interoperability for clinical documents, mixing narrative, and structured data.
FHIR provides granular access to data, a contemporary, streamlined approach to interoperability, and is
easy to implement. Trillium II intends to use FHIR resources in the document paradigm to reflect the needs
of the International Patient Summary, and will expand existing data sets and data elements from CDA to
FHIR where possible. Presently, CDA is HL7’s leading specification for exchange of clinical documents,
embodied in regulation in the United States and worldwide. FHIR has been identified as a better option
because of its API-centric nature, streamlined syntax, use of contemporary Internet protocols, and overall
ease of use and simplicity.
All-encompassing interoperability of a patient’s medical record must accommodate a combination of data
and narrative: as stated by Foote RS, in ”The Challenge to the Medical Record” (JAMA Intern Med.
2013;173(13):1171-1172), “The medical record is not data. It contains data, as do many forms of writing,
but it is not data, nor is it simply a repository into which data are poured. Although its raw material is
information—some of which, importantly, can only be expressed with words and not with numbers—a
finished medical record is information that has been transformed by the knowledge, skill, and experience of
the physician, motivated by the healing impulse, into an understanding of human experience that makes the
care of the patient possible.”
CDA provides strong support for combining data and narrative. Formal obligations about persistence,
stewardship, authentication, and context define the clinical document use case. These aspects of clinical
information exchange are relevant, and important when information is shared between disparate teams—
different disciplines, contexts, or clinical systems. In contrast to documents, APIs provide highly granular
access to the data-centric parts of the clinical record. This kind of access is typical in the context of tightly
integrated systems that rely on trust, often inferred, in the practices around the data. Clinical content
received from an external team, however, must be assimilated into the record, and made available along
with other data to establish interoperability at the clinical level. In general, documents package data in a
persistent format during exchange between disparate parts of the healthcare system, while APIs access
data within clinical and administrative applications. Documents are and should remain the correct way to
exchange information between clinicians in disparate parts of the healthcare system, while APIs will
integrate access to the data between applications where the context is unambiguous.
Several project and initiatives are moving towards the direction of preparing FHIR for CDA to accomodate
the complexity of healthcare information models such as the Consolidated CDA Release 2.1 [C-CDA 2.1],
the Argonaut project (http://argonautwiki.hl7.org/index.php?title=Main_Page), and Lantanagroup position
statemnent on FHIR and CDA (https://www.lantanagroup.com/wp-content/uploads/CDA-on-FHIR-PositionPaper_April-10-2015-Update1.pdf).
As such Trillium II will develop new FHIR profiles for the use of patient summary for the scenario of
unplanned care. In addition, Trillium II will also define new use cases for the use of the IPS in other contexts
defined in D3.1 (Hypertension scenario, Disaster medicine, encounter reporting, medical tourism, etc).
Trillium II will reuse IPS datasets where applicable and HL7 FHIR DSTU3 resources to establish the IPS FHIR
profiles. The objective of the information canvas is to provide guidance to the content task leaders (2.2, 2.3,
2.4, 2.5, 3.3, and 3.5). Those Tasks should:
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 Inspect the details of the Topic Matrix of D2.1 in order to identify “hot items” that are likely to be
implemented
 Create the dataset for their Topic
 Associate Terminologies to represent data for coded elements
 Constrain the STU3 FHIR profiles to reflect the dataset and create the link between profile and
dataset

3.2. Patient Summary Use Cases
The term Patient Summary, since its introduction in the epSOS large scale pilot and the subsequent EU
guideline, takes different meaning and content in the context of the use cases implemented by different
countries and initiatives. This means that the information content may differ as well. This is clear and to
some degree has been quantified in Trillium-II deliverable D2.1 – Patient Summary services: Gap analysis.
For Trillium-II the patient summary is a window to a person’s health information and a dashboard to
explore a person’s health data in more detail. This means that we try to bridge the gap between summaries
at the macro level: intergovernmental or cross-jurisdictional exchange of patient information for patient
summaries at the messo (community) or micro (personal level). Starting from the unplanned use case, we
will explore specific cases of operationalizing the patient summary in D3.1.
In the case of unplanned or emergency care where the concept originates, there is a number of relevant
resources, including the patient summary use case as refined in the Patient Summary Standard Set work2 of
the Joint Initiative Council (JIC PSSS), the original work of the European Patient Summary Guideline3 and the
relevant work done by Trillium Bridge D2.14. Last but not least is the work of eStandards on the patient
summary guide for patients and physicians5. The HL7 Patient Summary6 implementation guide is also
proving essential information particularly in relation to the use cases of the CEN IPS project.
Following the approach of the JIC PSSS, we select to use the framework provide by the draft technical
report ISO/TR19669 (Health-Informatics: Reusable component strategy for use case development) to
describe the use cases. Use of this template allows us to stress the reusability of individual components or
building blocks of the patient summary, noting that provenance of patient summary components such as
allergies, medications, problem list, etc. may differ. Depending on the use case, specific parts will be
expanded.
While in the context of validating, testing and deploying a specific patient summary use case (WP6.1), we
need to specify in detail the exact circumstances of creating and using the patient summary. For T2.2, 2.3,
2.4, 2.5, 2.6, 3.2, 3.3, 3.4, 3.5 we are mainly concerned with the development of the content. We choose to

2

http://www.jointinitiativecouncil.org/
https://ec.europa.eu/health/sites/health/files/ehealth/docs/ev_20161121_co10_en.pdf
4
http://www.hl7italia.it/trillium/repository/Deliverables/FP7-SA610756-D2%202_v2_20150210.pdf
5
http://www.estandardsproject.eu/eSTANDARDS/assets/File/27062017_%20Patient%20Summary_brochure_V9_eStandards(1).pdf
6
http://international-patient-summary.net/mediawiki/index.php?title=IPS_implementationguide_1
3
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remain agnostic to the exact clinical context and supporting health system processes. This will allow us to
support a range of different settings and health systems.

Unplanned or Emergency Care Scenario: (from EU patient summary guideline)
The patient feels sick and seeks healthcare in a country that is not his/her country of origin. The most
frequent situation is that the health professional has no prior clinical information about that patient and it
is not expected that his visit will be repeated. They will not normally have a language in common.
For the Purpose of Trillium-II we do not differentiate among the Trillium Bridge cases of the providermediated (provider looks for patient summary in the patient’s country of origin and we assume appropriate
digital health services are available), patient-mediated (patients establishes contact among providers), and
patient-controlled (the patient or next of kin has access to the patient summary and offers access to the
health professionals as appropriate).

Figure 10: End-to-End Progression Anchored at Use Case Requirements (example from ISO/CEN TR19669)

In conclusion, for the purpose of the canvas, the ISO/CEN TR19669 has been selected as the template for
discussing different scenarios of operationalizing the patient summary in alignment with the JIC PSSS. Focus
of the work on WP2 is provenance, information structures and semantics. Other parts of the specification
will be address in WP3.1, WP4, and WP6.
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3.3. Description of the reference model and the implementation canvas
The task leaders of WP2 and WP3 need to start their work by taking into the accounts of D2.1 deliverable of
Trillium II where through the extensive questionnaire used there, a first set of a reference model is already
proposed for assessment and validation.
The proposed reference model of Trillium II is based on the following choices in Trillium II:
1. Content SHALL be machine-processable, so as to be human readable in the language of the reader
2. Base Standard to be used is HL7 FHIR
3. Content leverages reference terminologies such as SNOMED CT
The implementation canvas can be depicted in the following figure:

Figure 11: Implementation Canvas model
The implementation canvas covers a recurring cycle in defining the IPS information elements covering
1. Requirement collection by defining data sets (description, rationale, , data types, ranges,
associations, value sets and terminologies used, OIDs, etc) and scenarios (use cases, actors,
transactions, templates, dataset cardinalities and conditions)
2. Profiling into FHIR profiles based from FHIR resources and IPS datasets whenever possible
3. Storage into FHIR profiles by using the appropriate tools
4. Publication of FHIR profiles to enable the preparation of implementation guides in future
Documents D.2.7 and D3.2 in the Trillium II timeline.
As shown in figure 11, not all the features of an implementation canvas are deliverables of Trillium II.
Trillium II will focus on creating Data Sets, Concept Maps and FHIR profiles for the IPS.
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In relation with the overall lifecycle model, the implementation canvas creates a methodological approach
based on tools to expand the “use cases based on Standards sets” as depicted below in figure 12.

Figure 12: Implementation Canvas model

In the figure above, WP2 and WP3 by the use of the proposed implementation canvas are orchestrating
their deliverables to provide a continuous process (define requirements, create profiles, store the profiles
in relevant tools, create models, publish the profiles, maintain the profiles and data sets) so that the
unplanned use case for IPS is properly documented while new use cases can be added.
This model allows the continuous integration of revisions to data sets and scenarios, where new
cardinalities can be added to create new scenarios.
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3.4. Orchestration of the tools
In order to make the task of Tasks 2.2 to 2.5 (as well as similar tasks in WP3) easier, a mapping of the
implementation canvas was done to allocate the best suited set of tools to properly define, aggregate and
publish the information model of the IPS so that the specification can be easily reused and exploited by
implementers of IPS in health IT systems. This mapping is depicted in figure 13 below.

Figure 13: Tools Orchestration

As described in Chapter 2 of this document, three main tools have been proposed to be used for describing
the information structures of the IPS:
1. The Art Décor tool for creating the data set, data types, mapping with terminologies, building
concept maps and templates
2. The Forge editor to create the FHIR profiles
3. Simplifier.net to publish the resulting FHIR profiles associated with Trillium II IPS.
The proposed orchestration of tools can be described as follows:
•

Part of the business requirements formalized in data set using ART-DECOR®

•

FHIR resources profiled using Forge

•

FHIR profiles published on Simplifier.net

•

FHIR profiles retrieved from Simplifier.net and referenced in ART-DECOR®

•

FHIR profiles mapped with the data set using ART-DECOR®

•

Mapped profiles published using ART-DECOR®

29

D2.2 Configuration Canvas for patient summary component libraries

4. Expected Deliverables
In order to create reusable and maintainable content, the tasks leaders of content tasks should:
In relevance to D2.1:
 Inspect the details of the Topic Matrix of D2.1 in order to identify “hot items” that are likely to be
implemented
 Create the dataset for their Topic
 Associate Terminologies to represent data for coded elements
 Constrain the STU3 FHIR profiles to reflect the dataset and create the link between profile and
dataset
In addition other activities that need to be performed and included in the D.2.3, D.2.4, D2.5, D2.6, D3.3
and D3.5 are:
1. identify the internal and external source related to their content and dataset. Internal resources
are the results of D2.1 and D2.2. for example. External related source may be section of the HL7
IPS, specific HL7 FHIR resources or other relevant projects (i.e. eHDSI, CIMI and IHE PaLM for Lab
results, etc)
2. Conduct a functional analysis of their specific sub-domain and describe the information model.
Example of functional parameters that need to be defined may be the entities contributing content
for their sub-domain (i.e. medication, allergies, etc), or the criteria for proper inlusion of such
content in the patient summary (i.e define constraints, reliability issues, etc)
3. Define the dataset of their sub domain by reusing the features of ART-Decor®. A high level example
is provided below in figure 14 from the Art-Decor® dataset tools. Include a full detailed dataset as
defined into Art-Decor® and define the assiciated semantics. Task 2.1 leader will act as a single
point of reference for the support of task leaders as Art-Decor® tool use is concerned.

Figure 14: High-level view of the Laboratory Results dataset
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4. Based on the defined dataset of their sub domain select the elements that are applicable for each
usage scenario, specifying the elements’ cardinality. At least three scenarios will be specified: the
unplanned case, plus the two selected by D3.1. WP2 content-tasks will focus on the first case. The
association between the data element and the scenarios will be done by reusing the features of
ART-Decor®.
5. Define the Technical specifications based on the reused FHIR resources. First identify the existing
FHIR resources, then define the FHIR profiles created to map the information model. Finally define
the needed value sets by using the Art-Decor ® relevant tool. FHIR profiling will be done by using
the Forge tool (tool to be downloaded locally). FHIR profiles will be published in the Trillium II
project created centrally by the project into Simplifier.net. The WP3 leader will be responsible for
publishing onto Simplifier.net.
6. A proposed table of content is shortly described below. This table of content should be mapped by
each task to properly describe the information model and technical specification relevant to their
sub domain of the patient summary.
Proposed document section
Chapter 1 Introduction
Chalter 2 Dependencies upon Other
Trillium II Deliverables
Chapter 3: External Sources Considered

Chapter 4: Base Standards

Chapter 5 Tools
Chapter 6 Information model

Chapter 7 Technical Specifications

Chapter 8. Example
Chapter 9 Open Issues

Description
Provide an executive summary of the deliverable
Reference to existing Trillium II deliverable mentionned or
used in the deliverable, namely D2.1, D2.2
Reference to external sources assessed and used namely,
existing datasets and terminologies, HL7/CEN251 IPS, HL7
CIMI, eHDSI, openmedicine, IHE profiles and technical
frameworks, other
Define the base standards used namely FHIR resources or
pre existing FHIR profiles, CDA templates, Reference
terminology sets
Reference to the tools used in reference to D2.2. explain
the need for other tools if such a need occurs.
Define in separate sections:
6.1. Entities producing data for the sub domain dataset
6.2. Medical specialties involved in the process
6.3. Guidelines of how to incorporate data in the
patient relevant patient summary dataset
6.x Dataset for sub-domain x (may be iterative)
6.x.1 Overview of the dataset
6.x.2 Detailed view of the Dataset
6.x.3 Associated semantics
Define specific sections as follows”
7.1 FHIR Resources and profiles (provide links to
Simplifier.Net if relevant)
7.2 Selected FHIR resources
7.3.xList of FHIR profiles proposed to cover the dataset
defined in 6.5
7.4 Value Sets (linked to Art-Decor® tool)
Provide an example with reference test data for each part
of the data set and the envisioned scenario (cardinalities).
Mention and explaine open issues if any, or futre extension
if needed
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Chapter 10. Recommendations

Provide a consise set of recommendation for the
implementers.
Chapter 11. Index of Value set
Full list of Value sets as an annex
Chapter 12: Glossary
Glossary of terms and abbreviations mentionned in the
document.
Table 1: Proposed Content deliverable minimum structure

5. Conventions
The conventions below are adopted throughout this deliverable:

5.1 Data Element Optionality Constraints
Optionality
M
R
C
O

Description
The data element is mandatory. It shall be provided with actual data in all cases
The data element is required. It shall be provided, but may be empty in case there
is no data available for it
The data element is conditional. It shall be provided if the associated condition is
verified.
The data element is optional. It may or may not be provided.
Table 2: Data Element Optionality Code

5.2 Data Element Cardinalities
Cardinalities
[0..1]
[0..*]
[1..1]
[1..*]
[1..n]

Interpretation
Zero or one occurrence of the data element
Zero or more occurrence of the data element
Exactly one occurrence of the data element
One or more occurrence of the data element
At least one occurrence and not more than n for the data element
Table 3: Data Element Optionality Code

5.3 Profile Naming Conventions
[all names have to be lower case]
Name
URL

Convention
Name of base resource-uv-trillium2[-scenario]
http://trilliumbridge.eu/fhir/StructureDefinition/name
Table 4: Profile Naming Convention

5.4 ValueSet Naming Conventions
[all names have to be lower case]
The name should specify the purpose of the value set.
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Convention
Name
Name of the valueset-uv-trillium2[-scenario]
OID (for ART DECOR usage / HL7 V3)
Automatically generated (temporary OID)
URL
http://trilliumbridge.eu/fhir/ValueSet/name
Table 5: ValueSet Naming Convention

5.5 Object Identification Conventions
Artefact
Terminology
Value Set

Identification Convention
Use already assigned identifiers when applicable. Other to be defined.
Use already assigned identifiers when applicable. Other to be defined.
Table 6: Object Identification Convention

The list of existing identifier for terminologies] are located at http://build.fhir.org/terminologiessystems.html

6. Conclusion – Takeaways.
The scope of this deliverable is to gather all needed information to support and guide task participants in
Trillium II that will develop information structures for the IPS in the project.
The scope of the implementation canvas is to provide a common working model to all tasks (i.e. T2.2 to
T2.5) so that the end result can be properly assessed and organised into an implementation guidance from
Trillium II to IPS implementers (D2.7).
The list of proposed tools is a non-exhaustive list, but it comprises the tools that are already assessed and
widely used by information modellers, terminologists, and vendors around the world.
This Deliverable has no ethical concerns since it does not deal with personal data issues.
Future work in WP2 will include:
1. Uptake of D2.1 and D2.2 by all the task in WP2 (and WP3) that create information structures for the
IPS
2. Establish a recurring WP2-WP3 teleconference concerning the use of the proposed tools
3. Establish a helpdesk of expert in the use of tools to assist task participants
4. Have at least one common face to face workshop for the proper alignment of the information
structure proposed
5. Alignment with other WP such as WP4, WP5 and WP6 for the uptake of the deliverables of WP2 by
other WPs
6. Revise the implementation canvas if needed in D2.7 on the Patient Summary Implementation
Guidance and in D3.2 of WP3.
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