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Abstract— The design and software implementation of the 

International Patient Summary (IPS) is recently in the focus of 

several updates of major eHealth standards and technical 

specifications in European Union (EU) countries. These updates 

are built exclusively on Health Level Seven (HL7) Fast 

Healthcare Interoperability Resources (FHIR) and HL7 

Clinical Document Architecture (CDA) technologies. The 

purpose is to develop a single, common specification of the 

minimal and non- exhaustive set of clinical data that can be used 

by all clinicians for cross- border, unscheduled care of a patient. 

It requires reusability and semantic interoperability of such 

data segments that are delivered essentially in terms of 

Archetype concepts. At the same time, the relation of the 

Archetype paradigm to patient summary standards and 

specifications is not well investigated in the current draft 

versions of these documents. This research investigates the 

application of the CEN 13606 and openEHR archetypes in the 

design and software application of IPS sections. The objective of 

the numerical experiments is to identify the level of 

compatibility between technologies, related to Archetype 

paradigms, and the software technologies employed in the 

current draft versions of standards and specifications of the IPS. 

The obtained results are novel because the Archetype paradigm 

is not considered in these draft versions. They serve to extend 

the practical experience in cross-border sharing of clinical data 

represented in terms of semantic interoperability of archetype 

concepts.  

Keywords-semantic interoperability; software for health; 

international patient summary; medication summary; archetype 

concept. 

I. INTRODUCTION 

The research work for the development of a standard for 
an International Patient Summary (IPS) has a long history. It 
has started with the European Patients – Smart Open Services 
(epSOS) project having as a main objective to enable a service 
infrastructure for cross-border interoperability between EHR 
systems in Europe [1]. This pilot infrastructure has been 
planned to allow a citizen from one EU country to receive 
relevant treatment for unscheduled health need in another 
country. The outcomes of this project have laid the 
foundations for sharing and exchanging patient summary and 
electronic prescription records. Research work has continued 

in several other EU projects like the Joint Action to support 
the eHealth Network project (JAseHN [2]) and the obtained 
results have been implemented in  the eHealth Digital Service 
Infrastructure (eHDSI [3]) or  adopted by the eHealth Network 
(eHN [4]).  

The European Commission for Standardization (CEN) in 
a collaboration with HL7 [5] [6] produced this year draft 
versions correspondingly of a standard (prEN 17269 [7]) and 
a technical specification (FprCEN/TS 17288 [8]) for an IPS. 
These two documents provide a detailed abstract specification 
of an IPS model from which concrete models can be derived 
and implemented. Therefore, the IPS model is described in 
terms of clinical relevant data set that is “minimal”, “specialty- 
agnostic and condition- independent”.  

The objective of this paper is to investigate these newly 
published documents from the point of view of the software 
implementation of the proposed domain information model 
and the data set specifications. For example, it is important to 
learn how well this IPS model can be expressed with  
CEN 13606 and openEHR, where CEN 13606 [9] is the EU 
approved standard for semantic interoperability. The reason to 
explore this subject in prEN 17269 is that the collaboration of 
CEN with HL7 has led to a rather unbalanced interpretation 
of the use cases in terms of software technologies exclusively 
related to HL7 FHIR [10] and HL7 CDA [11]. Indeed the data 
set references to ISO 21090 [12] make this model compatible 
with the data sets used in information models based on 
American Standards HL7 v3, HL7 FHIR or an EU standard 
like CEN 13606. On the other side, the IPS draft standard 
prEN 17269 does not provide guidance for implementing 
semantic interoperability in the exchange of IPS records. In 
fact the draft version of FprCEN/TS 17288 provides just a 
short informative reference to CEN 13606 and openEHR 
archetypes, while semantic interoperability appears to be out 
of the scope of this IPS model. Moreover, the evaluation of 
the IPS model is presented only in terms of the Messages 
Paradigm of HL7 CDA and HL7 FHIR making use of a 
specific ART-DECOR template exchange format with Native 
XML databases (NXD) [13]. Besides, practical experience 
shows that the support for semantic interoperability of the 
Messages paradigm is problematic and it is difficult to scale it 
at National levels [14]. 
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Our approach to evaluate the IPS model is based on 
designing and implementing the IPS document with archetype 
concepts satisfying the Archetype Object Models  
of CEN: 13606 [15] [16] and openEHR [17]. It is a novel 
research work because it aims to evaluate newly published 
draft versions of a standard and the accompanying it technical 
specification for IPS, where the Archetype paradigm is 
superficially taken in consideration. Note that the  
ART-DÉCOR template format is not directly compatible with 
the Archetype Description Language (ADL) [15] [17]. The 
above formulated issues are currently poorly explored in the 
existing literature especially regarding their software 
implementation. In this paper, we take one of the required 
sections of the IPS as a case study to validate the application 
of our approach for introducing semantic interoperability 
support in the scenarios for managing IPS extracts. The details 
of our approach are as follows:  

• Implement the IPS Medication section in prEN 17269 
both in terms of CEN 13606 Archetype Object Model 
(AOM)and in terms of the openEHR AOM. 

• Explore the compatibility of the obtained CEN 13606 
Archetype conceptual design with respect to the 
requirements of an openEHR engine for running 
openEHR Operational templates. 

• Explore the W3C XML Schemas of IPS archetype 
conceptual models with respect to potential practical 
implementations of the proposed standard. 

• Develop a client- server application for testing the 
openEHR Operational template on an openEHR 
engine in a local and cloud environment. 

• Propose a methodology for transforming a  
CEN 13606 or openEHR archetype conceptual 
models into a format that enables the creation of 
archetype instances compatible with NXD. 

This paper is divided into sections as follows. In the 
following section, we present the IPS archetype conceptual 
design; where we adopt a well-structured archetype modeling 
methodology [18] and explore the compatibility between 
different AOM. In Section III, we present our software 
implementation details. In Section IV, we summarize the 
obtained results and on this basis a methodology for 
implementing the Archetype paradigm with the IPS standard 

is proposed. Section V makes a conclusion and provides 
remarks on future work.   

II. IPS DESIGN WITH ARCHETYPE CONCEPTS 

The draft standard prEN 17269 represents the IPS as a set 
of reusable data blocks integrated with ontologies such as 
SNOMED-CT [19]. The data blocks are organized in four 
groups- Header, Required, Recommended and Optional 
sections. Without loss of generality, we consider the 
Medication Summary section, which is one of the three 
Required sections.  

The data structure and the data types used in section are 
described in full details in Table 26 of the prEN 17269 
standard. The draft version of this standard describes the same 
way the rest of the sections of the IPS, where the data set 
borrows data types from ISO 21090.The detailed description 
of the IPS contains all the information necessary for building 
a conceptual model in terms of archetypes. In our research 
work, we explored the design of this model with CEN 13606 
and openEHR archetypes. For this purpose, we follow a five- 
stage methodology for archetype design [18]. It allows us to 
transform correctly a clinical document like the IPS into an 
archetype conceptual model. We have also compared the 
application of different software tools in obtaining the desired 
conceptual model. For example we have found that LinkEHR 
Studio [20] is more suitable for creating a CEN 13606 AOM, 
while the Template Designer and Archetype Editor [21] are 
more specialized and appropriate to employ with the 
openEHR AOM.  

These tools allow us to bind semantic context to the 
archetype conceptual model from terminology servers and this 
way map terms to national standards like LOINC, SNOMED-
CT, and ICD-10. It allows the IPS conceptual model to deliver 
meaningful, reliable, semantical clinical information at the 
point of care. The obtained conceptual models are displayed 
in Figure 1. We have preserved the names for the concepts, 
the semantics of the data types from ISO 21090 and the 
constraints on occurrences as they are specified by the draft 
standard for the IPS. The AOM of  
CEN 13606 allows to represent the conceptual model of the 
IPS in the Medication Summary section as a single archetype  
(Figure 1.).  

 

Figure 1.  Mind map design of the IPS Medication Summary Section in prEN 17269:2018 with a CEN 13606 archetype. 
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On the other side, the AOM of openEHR requires to 
design separate archetype models for COMPOSITION 
archetype (representing the whole IPS) with slots for 
SECTION archetypes (representing slots for each of the 
sections of the IPS) and specialized ENTRY archetypes 
(representing the CONTENT_ITEM in each one of the IPS 
sections). For example, the Medication Summary section has 
been created an INSTRUCTION specialization of the 
ENTRY archetype. Finally, all the COMPOSITION, 
SECTION and INSTRUCTION archetypes have been 
assembled in a single template, shown on the right side in 
Figure 2.  

Both conceptual models can be exported to valid 
openEHR Operational templates no matter the structural 
differences in the explored conceptual model. Moreover, it 
has allowed us to execute the obtained openEHR conceptual 
model in a client- server application making use of an 
openEHR engine for processing instances of the Medication 
Summary section Operational template. The conceptual 
design of the IPS section of the archetype models can be 
explored in W3C XML Schema format. This approach to 
investigate the IPS conceptual model is a novelty in the 
existing literature because a W3C XML Schema Definition 
Language (XSD) model of the IPS is not presented in the 
proposed prEN 17269 standard. At the same time, its practical 
implementation implies the use of web services, where the 
XSD model specification is important.  

The XSD model of the Medication Summary section is 
shown in Figure 3 in CEN 13606 concepts. This model is 
suitable for implementations in NXD, where XQuery can 

serve as a good replacement for the absence of an Archetype 
Query Language in the AOM of CEN 13606. 

Figure 3.  W3C XML Schema of an IPS Section in CEN 13606 AOM. 

  

Figure 2.  IPS Medication Summary design as a CEN 13606 archetype (left side) and as a template of openEHR archetypes (right side).  

 

10Copyright (c) IARIA, 2019.     ISBN:  978-1-61208-742-9

GLOBAL HEALTH 2019 : The Eighth International Conference on Global Health Challenges



For comparison, the XSD model of openEHR concepts 
includes a lot of metadata payload. Real- life IPS applications 
process large numbers of openEHR XSD model instances. 
Therefore, it is not practicable to employ NXD for storage and 
the management of such instances.  

III. SOFTWARE IMPLEMENTATION 

The software implementation of the IPS conceptual 
models in a client server application has been developed with 
the objective to evaluate the applicability of the Archetype 
paradigm in implementing the proposed IPS standard. For this 
purpose, the openEHR Operational template of the 
Medication Summary section has been installed and run on 
both a local CaboLabs openEHR engine [21] and a cloud- 
based Code4Health platform [22]. A client PHP application 
has been developed to store and read instances of the 
Operational template from the openEHR server by means of 
RESTful API. A snapshot of the client application is shown in 
Figure 5.  

The user interface of the client can be auto generated from 
the archetype conceptual model. A client application can use 
a custom defined graphical user interface as well. This 
application links each instance of the Operational template to 
a unique Patient ID that is displayed in the query string of the 
HTTP GET request. The sample client application makes use 
of SNOMED-CT codes (see fields Route of Administration 
and Substance code in Figure 5) and real Medicinal Product 
Details to prove that the semantic context embedded in the 
archetype conceptual model can be interpreted correctly by 
any client that manages instances of that model. By selecting 
an archetype conceptual model, the client agrees to follow the 
mapping of terms to standards provided by the terminology 
servers linked to the selected model.  

Figure 4.  Methodology for semantic interoperability of the IPS. 

IV. DISCUSSION 

In this paper, we have evaluated the applicability of the 
Archetype paradigm in software applications that implement 
the draft version of the IPS standard. Although the Archetype 
paradigm is not in the focus of this standard, we have 
demonstrated that it can be successfully employed in software 
applications apply this standard.  

The practical experience in producing the here reported 
results allow us to propose a methodology for applying the 
proposed IPS standard in use cases where semantic 
interoperability is a requirement (Figure 4). The first stage in 
this methodology is to create a correct conceptual model on 
the IPS document. The archetypes in this model serve as 
“plug-and-play” building blocks for semantic interoperability 
that can be imported from a repository known a Clinical 
Knowledge Manager. It is important to note at this stage the 
requirement for binding of the archetype model to 
Terminology servers. Therefore, it would be useful the final 
version of the IPS standard to provide public access not only 
to a promised standard set of SNOMED-CT code set, but also 
to publish a set of standard CEN 13606 archetypes together 
with their XSD representations. The obtained archetype 
conceptual model is ready for reuse in software applications. 
Clients select an archetype conceptual model and manage 
instances of that model in terms of semantic interoperability. 
Unlike the Messaging Paradigm the implementation of the 
Archetype paradigm with the proposed IPS standard makes 
possible all data, information and knowledge in each system 
to be available in a uniform and standard way.  

Finally, we note that in the existing literature there is 
evidence that openEHR archetypes can be transformed to 
CEN 13606 archetypes making use of the common ISO 21090 
data set [23] The mapping from CEN 13606 to openEHR is 
not explored so far. As a side result, we have established that 
it is not possible to convert CEN 13606 archetypes directly 
into openEHR archetypes. The reason is that the concrete class 
ENTRY from the Reference model of CEN 13606 is mapped 
to the abstract class ENTRY in the Reference model of 
openEHR. Therefore, we can export a CEN 13606 archetype 
into a valid openEHR Operational template. However, it is not 
possible to create instances of that template. In openEHR there 
are concrete specializations of class ENTRY like 
OBSERVATION, EVALUATION, INSTRUCTION and 
ACTION. Hence, it is very difficult to map a concrete 
ENTRY class in CEN 13606 to some of these specializations 
of the openEHR class ENTRY. 

V. CONCLUSION AND FUTURE WORK 

This paper has investigated the design and software 
implementation of the International Patient Summary 
according to the current draft versions of prEN 17269 and 
FprCEN/TS 17288. These versions make use exclusively of 
HL7 FHIR and HL7 CDA technologies with the purpose to 
develop a single, common specification of the minimal and 
non- exhaustive set of clinical data that can be used by all 
clinicians for cross- border, unscheduled care of a patient. Our 
analysis of these documents shows that they are built 
exclusively on top of the Message paradigm information 
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model and data set. Therefore, in this paper, we explore how 
the objectives of this standard can be achieved by applying the 
Archetype paradigm approach. In the literature it is 
recognized that reusability and semantic interoperability of 
clinical data like the IPS segments can are delivered 
essentially in terms of Archetype concepts. The obtained 
results provide evidence that the IPS can be designed in terms 
of CEN 13606 and openEHR archetype concepts. Both 
archetype models support binding to semantic context 
provided by terminology servers like SNOMED-CT.  

We have established that the CEN 13606 AOM cannot be 
used to create instances compatible with the openEHR AOM. 
It is an important conclusion because the compatibility of 
transformation from CEN 13606 to openEHR has not been 
explored in the existing literature. The numerical experiments 
demonstrate that both archetype models can be exported in 
W3C Schema definitions, where the XSD of openEHR AOM 
contains considerably larger payload of metadata. Therefore, 
it is preferable to manage instances of openEHR archetype 
models by means of operational templates on native openEHR 
engines.  

It is noteworthy, that the draft versions of both the IPS 
standard and its technical specification do not consider a XSD 
model of the IPS. At the same time, practical implementations 
of this standard rely on web services where the specification 
of the XSD models is important. We have demonstrated this 
approach in a client server application with real medicinal data 
and terminology codes, where the same operational template 
of the IPS section can run both on a local and on a cloud-based 
openEHR engine. Accordingly, instances of CEN 13606 
archetypes can be managed in NXD as it is demonstrated in 
the use cases of FprCEN/TS 17288 with HL7 concepts.  

We plan to explore the feasibility of this different 
approach for enabling IPS semantic interoperability in our 
future work.  

In summary, the obtained results are presented in a 
uniform methodology for implementing the IPS in terms of 
the Archetype paradigm. These results are novel because the 
Archetype paradigm is not considered in the draft version of 
the IPS standard. They serve to extend the practical experience 
in cross-border sharing of clinical data represented in terms of 
semantic interoperability of archetype concepts. 
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Figure 5.  Snapshot of a client application creating an openEHR archetype instance of the IPS Medication Summary Section.  
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