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1 EXECUTIVE SUMMARY

This document introduces the test system demonstrator summarizing the results published in
deliverables 6.1 to 6.4, consolidated into a fully testable system available online.

The test system is accompanied of a website simulating the ‘journey’ of a potential user that
wants to create a clinical pathway from scratch and prescribe it later to a patient (the test
system does not use real patients, just virtual ones). The prescription is made through the
integration of the professional interface developed in WP3. At the end of the journey, the user
can visualize the models generated vCare system properly expressed using the vCare
Ontology developed in WP4.

The test system tools can be accessed at:

e vCare Tour website
o http://pathways.vcare-project.eu/
o Pathway editor
o http://demo-pathwayeditor.vcare-project.eu/
e Professional interface
o https://vcare.ehealth-systems.at/m/
o Generated models (in RDF and graphic formats)
o http://pathways.vcare-project.eu/generated/

GA 769807 5 D6.5
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2 INTRODUCTION

This deliverable contains the results obtained within the framework of task 6.3,
‘implementation and technical proof phase’, which reuses the results from deliverables 6.1 to
6.4 to create a demonstrator system which offers the 3-step approach depicted in figure 1:
pathway modelling, pathway structuring and pathway exchange.

WP1:
Medical use cases and
subject-specific pathways

due: M33

Primary scope: Language
description of the modelling
concepts

Allow pathway modelling

Primary scope: Pathway

modelling tool and pathway
repository

Structure pathway information

WP4:
" Inferencing on the
pathway information

Primary scope: Wrapper to M
transform the pathway
models into WP4’s ontology

Exchange pathway information

WP3:
Provide access to
pathway (templates)

Primary scope: Test system
for pathway service and the jg > WP7:
wrapper of the ontology Integration of the
pathway layer

-- components into the
overall solution

due: M37

due: M42

Figure 1 - Relationship between deliverables in WP6

The demonstrator itself is depicted in figure 2, where the user experience is explained in 8
steps:
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Figure 2 - The demonstrator architecture
Step 1: An interested user accesses the demonstrator via the ‘guided tour’ frontend.
Step 2: The user is invited to use the pathway editor to create its own pathway model
Step 3: The pathway is stored in the FHIR repository. This process is transparent to the user.

Step 4. The user is invited to access the professional portal and simulate the process of
assignment of the created pathway to a virtual patient.

Step 5: The professional portal retrieves the pathway information from the repository (process
transparent to the user).

Step 6: The professional portal personalizes the pathway according to the patient profile and
notifies the assignment through the middleware (process transparent to the user).

Step 7: The knowledge representation framework processes the pathway assignment event
and updates the patient profile (process transparent to the user).

Step 8: The user is invited to visualize the generated elements in the patient profile. These
elements are presented in RDF syntax, which is not a human readable format, and in graphical
notation using UML classes diagrams.

In the subsequent sections of this document, the demo system is explained.

GA 769807 7 D6.5
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3 THE DEMO WEBSITE

The demo website is the glue joining the different tools used to create and prescribe clinical
pathways, guiding a non-experienced user in the background and explaining the basic
concepts.

The website is structured in 4 main screens:

1) The concept

2) The modeller tool

3) The pathways instantiation process
4) The resulting models

3.1 THE CONCEPT

This section briefly introduces the overall concept of pathways applied within the framework
of vCare project (see the snippet as presented in Figure 3).

8 pathways.vcare-project.eu

‘ . . V C A R E Concept The Modeler Pathway Instantiation Pathway Models

VIRTUAL COACHING ACTIVITIES
FOR AEHABILITATION IN ELDEALY

BACKGROUND INFORMATION ON PATHWAY
MODELLING

We perceive BPMN (plus the extension as needed for

vCare project’s rehabilitation case) as most promising

graphical conceptual modelling language for clinical

pathways (CPs) for vCare's purposes in comparison to

the alternative approaches. This is why it is also used as

the primary modelling language for the vCare Modeler.

A modelling language that covers the relevant domain-

concepts fosters the building of adequate medical ’
process knowledge, which not at least creates a clear .

-

market advantage in the competitive healthcare

market. The adapted BPMN also integrates human

-
understandability and IT formalization for business ‘

processes by providing an intuitive concrete syntax as

well as specifications for transforming models into F— @
computer-interpretable workflow descriptions. This is to

depict the clinical pathways of the project’s four

pathologies and to design the vCare solution.

Figure 3 - The concept screen

3.2 THE MODELLER TOOL

The primary aim of the Pathways editor and Template management tool (the vCare Modeler)
is to fulfil a technical use case in terms of the pathway management. The development is part
of the services of the overall vCare solution’s pathway layer providing the capability to

GA 769807 8 D6.5



graphically model and adapt rehabilitation care pathway templates (see the snippet as
presented in Figure 4).

@ pathways.vcare-project.eu

c A VCA R E Concept The Modeler Pathway Instantiation Pathway Models
D T asaanan o oy

PATHWAY MODELLING BASED ON
THE VCARE-MODELER

The vCare-Modeler is an int

——y
e (e etton

Figure 4 - The modeller screen

3.3 THE PATHWAY INSTANTIATION PROCESS

The second step in the process is the generation of a user profile and the assignment of the
pathway defined through the editor. In this section we present the steps necessary to perform
these operations through the Professional Portal (see the snippet in figure 5).

GA 769807 9 D6.5
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The Professional Portal
A professional portal is provided for health care professionals who are responsible for patients’ care. The portal available at

https:/[vcare.ehealth-systems.at/m/ provides users with the possibility to (a) register new patients, (b) choose an appropriate

care plan and (c) adapt the care plan according to the specific needs of a patient. The process of patient registration and care

plan assignment is called pathway instantiation process, and it is performed by physicians or the people responsible for care
The portal presents with a list of patients physicians have access to. For this list, users can choose to register new patients and

thus, initialize the care plan assignment in a 4 step wizard

Step 1 - User profile information

In this step you basically have to fill the patient demographics

O—

Enter personal data

Figure 5 - The pathway instantiation screen

3.4 THE GENERATED MODELS

As result of the instantiation and transformation process (from graphically modelled templates
to patient-specific instances) particular FHIR CarePlan resources are generated (see the
snippet as presented in Figure 6).

GA 769807 10 D6.5
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Also, some background information on RDF modelling, FHIR and the wrapper of pathway

3 careplan_CWfVYXbzWeBs7sF3LWFDXg: Bloc de notas - [m}

Archivo Edicion Formato Ver Ayuda
@pr‘efix fhir: <http://hl7.org/fhir/> .
@prefix vci: <https://wisecloud.wiwi.tu-dresden.de/s/UVYgbbsIXpUjaYc/vcare_ontology_instances.ttl#> .

vci:careplan_CWfVYXbzWeBs7sF3LWFDXg a fhir:CarePlan ;
fhir:CarePlan.instantiatesCanonical [ fhir:CarePlan.instantiatesUri
"https://pathwayrepository.vcareproject.eu/api/PlanDefinition/a3f7747c-alb6-4ca5-8eeb-e7c304630FF7|5" ] ;
fhir:CarePlan.intent "plan™ ;
fhir:CarePlan.status "active" ;
fhir:CarePlan.subject [ fhir:Reference.reference "CWfVYXbzlleBs7sF3LWFDXg" ] .

Linea 1, columna 1 100%  UNIX (LF) UTF-8

Figure 6 - The pathway models screen

information are provided (see the snippet as presented in Figure 7).

_ & App Landing Template

<« c @

GA 769807

c \ V C A R E Concept The Modeler Pathway Instantiation Pathway Models
»

¥IRTUAL COACHING ACTIVITICS
FOR ROHAS RIATION I DALY

RDF (Resource Description Framework)

RDF is a graph-based data model. It represents information as a directed multigraph with nodes and edges with a single label.
Multiple edges with different labels between the same nodes are allowed. Nodes consist of IRIs (representing abstract “things”),
literals (concrete data values) and blank nodes (dummy “convenience” nodes). An RDF graph is expressed as a set of <subject,
predicate, object> triples, each interpreted as an edge labelled with “predicate” going from the “subject” node to the “object” node.
RDF does not support any semantics on its own, other than those carried over from the XML datatype definitions—it's simply a data

model.

FHIR

..is a standard for health care data exchange. Within our system we process Information modelled in FHIR standard in JSON to FHIR

standard in Turtle to be stored in RDF.

Wrapper

We presents the implementation of a semantic wrapper for transforming a clinical pathway model to the RDF format. The wrapper

thus serves as an interface between clinical pathways modelled in as output of the Pathways editor and Template management

Figure 7 - The Pathway models screen (2)
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4 CONCLUSIONS AND FUTURE WORK

4.1 CONCLUSIONS

In this document we summarize the outcomes from WP6 and we expose them to the public
audience via a demonstrator system.

4.2 FUTURE WORK

The deliverable represents and covers the preliminary state right after the project’s TechLab
and just at the beginning of the LivingLab phase before having the chance to be tested with
real patients. Further developments, integration works and iterative improvements are likely
to happen in the course of the testing activities as foreseen during these lab phases. Thus,
when we observe the necessity to change the care pathway modeler, the representation or
transformation process of the pathway information, we will revise and adapt these.

As upcoming steps in WP6, the reference implementation guide (D6.6) for the pathway layer's
components will be derived. Together with the demonstrator system this will then help to
spread the idea of the pathways as a conceptual tool to structure and personalise the
rehabilitation care. Also, this will allow other interested parties to understand the technical
processes behind and to build up a similar approach.
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