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1 Executive Summary
This report describes semantic standards and semantic interoperability in the medical field. The
eHealth coordination body “eHealth Suisse” of the confederation and cantons (Koordinationsorgan
eHealth Bund‐Kantone) that is responsible for the implementation of national eHealth strategy
mandated this document that is being prepared by the HES‐SO (Haute Ecole Spécialisée de Suisse
Occidental) and ii4sm (International Institute for the Safety of Medicines).
The document starts with a short introduction to the domain of semantic interoperability to limit the
vast field at least slightly, followed by an explanation of the terms employed and the main concepts
used. This section is meant to explain the frequently used terms and their precise meaning as
sometimes these terms are used with varying meaning. The main interest groups are mentioned in
this section as well, as the biomedical field includes a large number of actors with often diverging
interests such as political decision‐makers, insurance companies, hospitals, general practitioners,
pharmacists, epidemiologists and many others more.
The Swiss situation around semantic interoperability and semantic standards is then explained
regarding currently used standards and with respect to specific characteristics of the Swiss situation
compared with other countries and other national and international initiatives. This section mainly
gives a broad overview, as the domain of semantic standards in the biomedical field is extremely
wide. Some international projects such as epSOS are explained in more detail as several aspects can
be learned from these projects. The situation in the Nordic countries is explained as this can partially
serve as a model for future developments in Switzerland as well. Pilot studies within Switzerland such
as eToile in Geneva and projects in other cantons are briefly presented to base the following
recommendations on the gained experiences.
The next section describes a methodology for evaluating terminologies and information models that
were selected as being important to establish semantic interoperability within the Swiss eHealth
strategy and information models for their use such as OpenEHR (Open Electronic Health Record) and
HL7 CDA (Health Level Seven Clinical Document Architecture). The main terminologies of the medical
field are subsequently evaluated and a critical analysis highlights their strengths and weaknesses for
achieving semantic interoperability. The information models are equally analysed and compared to
develop recommendations for a potential future use of these in Switzerland. By using a model with
varying weight for the employed criteria, several scenarios can be compared by varying the weights
and getting in consequence different weightings for the evaluated standards.
The next section attempts developing a roadmap for Switzerland based on the initial analysis on
standards and a more in depth analysis of the use cases. Such a roadmap also includes a governance
structure that could be set up for following international developments on semantic interoperability
and following international standards also in Switzerland.
It should be noted that structured data entry can only be successful if the persons acquiring the data,
such as the physicians have an incentive to acquire data in high quality and not by imposing it as a
requirement. Similarly, standards for information models to be used to record health information
should not be imposed by regulation; they need to be developed with the various constituents in the
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health system such as companies producing medical records, physician associations and hospitals to
create a sustainable infrastructure for all partners in the health system.
For instance, none of the existing information models such as HL7’s Reference Information Model
(Health Level Seven with its version 3) with its derived document standard CDA (Clinical Document
Architecture) seems to fulfil all requirements for an information model on a perfect semantic
interoperability. Whereas HL7 has with its CDA a frequently employed system for clinical documents,
it is concentrated on information exchange. OpenEHR has more structural advantages, as it is
targeting the description of health information and not only message exchanges, and it has
ontological bases for the data description.
Further, the authors of this report would like to emphasize the significance of coding standards
(terminological resources) which are regarded as more strategic than information models for sake of
semantic interoperability.

In the following some primary recommendations are summarized for Switzerland


Several standards can be recommended for their use in specific domains such as LOINC for
the management of laboratory data, ICD for coding diagnoses and ATC for grouping patient’s
medication with some limitations.
Some standards should be tested and might become useful in the long run but might not be suitable
for an immediate application, such as SNOMED and MedDRA; these standards should be tested in
some domains as they have strong expressiveness and could become useful in these domains.
In terms of a roadmap, the following recommendations should be taken into account:




Switzerland may need a single institute for coordinating resources for the biomedical field,
surveying international developments and also maintaining existing or translating new
resources. This coordination institution can be inspired by similar structures like the DIMDI in
Germany.
Develop, maintain and translate a Family of Swiss Standards (FaST) to respond to the main
local characteristics and make such standards available free of charge to health professionals
in Switzerland in a sustainable way.

For concrete proposals, two main criteria in the evaluation of terminological standards were
identified:



patient safety;
systematic implementation of the standard.

Based on these two priority criteria the following setup is recommended:





Level 1. Absolutely needed to implement any basic eHealth strategy: ICD‐10‐GM, CHOP,
EDQM, UCUM, GS1, swissINDEX, ICPC;
Level 2. Of strategic interest for specific types of users (e.g. pharmaceutical industries, lab
vendors, tumour registries, PACS vendors…): WHO‐ATC, WHO‐ART, CDISC, LOINC, ICD‐O,
DICOM/RadLex, NIC/NOC;
Level 3. Of interest to prepare for convergence and future developments in the field: ICNP,
SNOMED CT, ICF, MedDRA.
6

Potential timeline for the implementation of the proposed solutions:




2012‐2013: Set up of a web site, where legacy contents can be downloaded for level 1
terminologies, following the model proposed by http://icd10.ch ;
2014‐2015: Set up of standardized terminological services1 for level 1 terminologies;
2016‐2017: Set up of standardized CTS terminological services for most terminologies used in
Switzerland at a national level; starting with terminologies described in level 2.

Two use cases are explained to underline the requirements. Several interviews in the annex elicit the
requirements of specific user groups.

The domain of semantic biomedical standards and semantic interoperability is a wide field with
sometimes contradicting interests. Most actors agree that the potential to improve care processes
and data availability has many advantages and it is now important to take first steps into this
direction based on the current cantonal projects and also based on international initiatives to find a
common ground for semantic biomedical interoperability.

1

E.g. based on HL7’s Common Terminology Services (CTS)
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2 Introduction
The purpose of this document is to i) evaluate and prioritize the most important standards in terms
of an inventory of the problems for eHealth Suisse and to exemplify the use of these standards with
the help of case studies and ii) to provide recommendations for the future procedure as well as a
roadmap for semantics in eHealth Suisse. All this has to be based on an analysis of the current
situation and the requirements of eHealth in Switzerland.
In a general part, international trends in eHealth are presented before the eHealth situation in
Switzerland is described. Specifically the requirements are shown with usage scenarios and the
situation in Switzerland is presented within the international context. This part is more technical but
tries to avoid expert terminology wherever possible.
In a separate section, an evaluation method for clinical information models and terminologies is
presented, which permits to evaluate the practicability of these eHealth standards for Switzerland.
The assessment criteria are described thoroughly and are explained in a detailed form. Following, a
selection of the most important eHealth use scenarios is given and interoperability scenarios are
developed. Based on these scenarios, a content‐based selection of information models and
terminologies for the evaluations is presented. The semantic standards are evaluated and proposed
based on the validation method. To demonstrate the use of the selected standards a collection of the
user requirements of the e‐vaccination card is performed. Finally, the use of the selected standards is
exemplified in a case study regarding the e‐vaccination record. For e‐prescription and e‐patient
dossier only a sketchy analysis is given.
In the context of eHealth terminologies are systems for the digital representation of knowledge
content. Knowledge can be available in the form of a simple lists of items, or as a complex knowledge
hierarchy. eHealth terminologies serve as a standardized representation of clinical data that may
allow exchange, consolidation and interpretation of data. The terms made available by terminologies
for the production of data instances represent the atoms of a semantic representation of qualitative
data.
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3 Basic Concepts and overview
3.1 Definitions
Data ‐ Observations represented in a digital computer in a quantitative and qualitative fashion

Information ‐ The results of an interpretation of data, often based on computation.

Knowledge ‐ Sets of general, true assertions about reality.

Semantics ‐ Study of meaning. It focuses on the relation between signifiers, such as words, phrases,
signs and symbols, and what they stand for in the real world.

Semantic interoperability ‐ Ability to exchange information in a meaningful way with its context.
Involved actors share a common view of the information to be exchanged. In the healthcare domain,
“semantic interoperability addresses the issue of how to best facilitate the coding, transmission and
use of meaning across seamless health services, between providers, patients, citizens and
authorities, research and training”2.

Information model ‐ Abstract description (blueprint) of a template used to capture and store data. It
represents concepts, relationships, constraints, rules and operations to specify data semantics for a
specific field.

Standard ‐ A standard is a normative specification of a technology or methodology applicable to
make effective information exchanges possible.

Ontology – Philosophy: Study of what there is (Quine, 1953). Ontologies are intended to describe
given portions of reality by using logically defined formalisms, which contain special symbols and
constructs making it possible to describe reality without the need to depend on human language
descriptions.

2

Semantic Interoperability for Better Health and Safer Healthcare Deployment and Research Roadmap for
Europe. European Communities, 2009
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Ontology – Computer Science3: Human expressions and language descriptions are often very
ambiguous. Ontologies are intended to describe portions of reality attributable to a specific domain
of interest by using logically defined formalisms (Stenzhorn, Schulz, Boeker, & Smith, 2008) that are
independent from human language descriptions. Their building blocks, representational primitives,
are typically categories, classes or sets, their attributes or properties, relationships between
representational primitives, and instances. The definition of primitives includes information about
their meaning and constraints their logically consistent application. Popular knowledge
representations for Ontologies are RDF/RDFS4 or OWL5.

Taxonomy ‐ Simple form of knowledge representation constructed using super‐ and sub‐concepts
related to each other by subsumption relationships. A super‐concept is traditionally designated as
genus, a sub‐concept as species6.

Terminology ‐ Set of terms, word compounds, within a particular field that includes preferred lexical
terms, synonyms and their definitions. Terminologies are used to represent qualitative information in
an unambiguous fashion in a digital computer and can be described by a graph structure.

Classification – According to the definition of (Leiner, 2003), a classification is a coding system
founded on the principle of arranging concepts into classes. A class sums up all neighbouring
concepts that are regarded as equivalent for the purpose of documentation. Classes are defined by
the classifying attributes.
The process of classification is based on two fundamental principles exhaustiveness and mutual
exclusiveness. Thus, a classification should cover the relevant domain completely, and the contents
of any two classes should not overlap.

Nomenclature ‐ A nomenclature is used to designate objects by assigning them all preferred terms
that apply. In addition, preferred terms may include definitions. In practice, a nomenclature is used
to retrieve the data on objects with a particular combination of attributes (e.g. all patient having x)
(Leiner, 2003).

3.2 Semantic Interoperability of Medical Content
The notion of semantic interoperability describes a situation in which computers can exchange and
share data allowing them to compute these data in such a way that the results of these computations
3

http://tomgruber.org/writing/ontology‐definitions‐2007.htm

4

http://www.w3.org/TR/rdf‐schema/

5

http://www.w3.org/TR/owl2‐overview/

6

http://plato.stanford.edu/entries/aristotle‐logic/
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are maximally aligned to the expectations of a human user. In contrast to technical standards such as
PDF (Portable Document Format), standards that fulfil semantic interoperability aim at
unambiguously sharing the meaning of document content. While words are intrinsically polysemic
and likely generate several interpretations (for instance misspellings), semantic interoperability
attempts to reduce ambiguity.

In the medical context, this means that medical data can be exchanged and processed in distributed
systems and that the computations leading to meaningful information are possible without or with
little human intervention. The computation can range from simple tasks such as rendering patient
information for viewing after the transmission from one system to another to complex tasks such as
automated data‐mining, e.g. to classify disease reports in order to contain the spread of an epidemic.
Semantic interoperability can arise when a set of systems that store data in a semantic fashion
interoperate. Thus, context‐aware terminologies are important to avoid ambiguity that may arise
when two concepts have been assigned to preferred terms with different meanings. For instance,
“CAPD” could be interpreted as “Continuous Ambulatory Peritoneal Dialysis” in the course of
dialysis” or “Central Auditory Processing Disorder” which is a disorder that affects the way the brain
processes auditory information. These systems can be seen as semantic nodes from which a
semantic network can be built. To achieve semantic interoperability of medical content, the semantic
nodes need to store data in a structured form. These structures comprise:
a) data models that provide the backbone to structure and organise data and metadata;
b) terminologies and ontologies (knowledge representations) to provide concepts needed to
encode non‐quantitative data;
c) standardized approaches to data exchange and propagation within and among distributed
systems requiring the agreement on semantics of communication standards; repositories of
probabilistic evidence required to achieve some of the more elaborate benefits (e.g.,
decision support).
From the perspective of biomedical informatics, there are primary and secondary users of eHealth
systems. Primary users are health care professionals who produce the data that are present in
today’s primary systems, e.g. hospital and clinical information systems. Secondary users include
public organisations such as health care authorities, research organisations or public payer
organisations, but also private enterprises, e.g. pharmaceutical companies, private insurance
companies and hospital chains. The secondary users have a strong, often economic interest in
semantic interoperability of biomedical content. From their perspective, it can be used to generate
new medical evidence about the causes and courses of diseases and their optimal treatment in a
more effective way than with the systems that are in place today. It is also assumed that semantic
interoperability can help increase patient safety and reduce treatment costs. Although today paper‐
based records are still quantitatively dominant, Electronic Medical Records (EMR) become more and
more prevalent in healthcare institutions and there is a growing demand to exchange biomedical
information among such systems. Thus, semantic interoperability may allow the following benefits
(primary and secondary usage as well as patient safety) to be realised:
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1. improve decision making through computer‐based decision support tools with access to the
patient’s electronic health record;
2. provide computational support for collaboration to improve disease prevention and health
delivery; e. g. potential to improve sub‐population specific pharmacologic therapies
(stratified and, for some cases, personalised medicine).
3. improve access to critical information and reduced clinician time searching for information;
4. improve prevention and early detection, based on predictive risk factor analysis, which is
possible with quality electronic health record data;
5. reduce adverse events and associated costs arising from medication errors such as
interactions, duplications or inappropriate treatments;
6. reduce the duplication of investigations, other tests and procedures due to results not being
available in the local computing environment (“islands of information”).

However, we observe that Electronic Health Records (EHR), sharing information among healthcare
providers in a semantic interoperable way, did not succeed to meet practical expectations of primary
users. Non‐professional users, i.e. patients, may have more interest in semantic interoperability
when using Personal Health Records (PHR) that allow for safe, meaningful sharing of health
information. It is unlikely that patients maintain their own health records if this information cannot
be shared with health professionals in a meaningful way. However, the failure of projects such as
Google Health tend to show that PHR still need to find their place on the “market” and that
trustworthiness seems to play an important role. As for health professionals, they want to deliver
primary health care as efficiently as possible. They perceive computer systems for EHR data capture
and transmission as being of limited value for their clinical work; certain more advanced clinical
systems enjoy a higher degree of acceptance yet clearly far from being satisfying such as
computerized physician order entry (CPOE) systems and systems used to run and manage diagnostic
machines. Systems to enter medical data and information gathered and generated by clinicians
during visits with at the patients’ bedside are often perceived as an obstacle to fast and efficient
work. Moreover, the coding done today is performed to comply with legal requirements for the sake
of statistics analysis or billing. For instance, historically the intended purpose of ICD‐9 or ICD‐10 was
for statistical tracking of certain diseases and causes of death (epidemiology). However, such codes
are mostly used for billing purposes, which is not necessarily consistent with the initial purpose It is
worth recalling that, in practice, expressiveness of medical terminologies is always limited when
compared to free text.

The data that can be found in today’s general practitioners systems are mainly unstructured, free
text as well as high‐level diagnosis codes of mixed quality. Hospital information systems are more
heterogeneous; however, all of them are today using ICD‐10 and CHOP for respectively diagnosis and
procedure encoding. Many hospital information systems also include structured or semi‐structured
data from Computerized Physician Order Entry (CPOE).

Primary users such as General Practitioners (GPs) or nurses have few incentives to adopt systems
capturing highly structured and encoded clinical data, while secondary users such as decision makers
are very interested in such data.
12

The availability of structured clinical content in primary source systems opens up the opportunity for
patients to access transparently and to manage their clinical data from PHR in terms of patient
empowerment and thus supports patients to become active participants in the healthcare process.
The standards and concepts for semantic interoperability of medical data that will be described and
evaluated in the following sections have evolved over the last decades. Due to the situation depicted
above, they are often driven from the perspective of secondary users and are therefore not always
appropriate for primary users.

3.3 International Trends in Semantic Interoperability
Today, there are several initiatives focusing on semantic interoperability and partial achievements in
health care delivery. Often, these are limited to a few isolated experimental semantic systems in
health and/or research institutions. Public sector efforts to establish semantic interoperability in
primary care, such as Connecting for Health in England or caBIG7, a semantic interoperability project
in the domain of cancer research at the National Cancer Institute (NCI) in the USA have all generated
huge costs. However, they partially failed to deliver semantic interoperability, mainly because of the
lack of structured data in primary systems. It is worth observing that some institutions have been
able to achieve large‐scale interoperability projects at regional levels, e.g. Kaiser Permanente in
California.
The ongoing US healthcare integration programs driven by the current administration do not aim
initially at semantic interoperability, but at the exchange of the unstructured data present in the
primary systems. There are some semantic interoperability projects in the applied research space,
such as the EU projects DebugIT, EU‐ADR, or the EHR4CR IMI supported program. To some extent,
DebugIT has been able to address the lack of structured data in primary systems using advanced text
analytics tools but DebugIT’s achievements were limited to a handful of European healthcare
institutions. Closer to day‐to‐day applications, but significantly more ambitious regarding its
coverage, epSOS tries to set up the minimal set of capacity and infrastructure resources needed to
achieve semantic interoperability at EU levels. Rather than providing final solutions, these projects
demonstrate how basic IT capacity infrastructures are often missing in the domain.

Given the high level of heterogeneity, international trends in this domain are a mix of converging yet
independent interests of the following actors:







7

standard development community (e.g. ISO, HL7, CEN);
vendors with competing interests (e.g. Agfa, Siemens);
pharmaceutical & CRO companies (e.g. Quintiles, AstraZeneca);
patient communities (e.g. rare disease associations);
research institutions (Universities and affiliated epidemiologic centres;
regulators (e.g. FDA).

http://www.informationweek.com/news/government/enterprise‐architecture/229401221
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To describe trends in semantic interoperability, we first provide an overview of the standard
development organizations that are active in the healthcare domain today. We distinguish between
primary and secondary standard development efforts. The former develop content standards while
the latter use these standards to assemble larger frameworks. Then, we add a section describing how
other interest groups come into the loop.

3.3.1 Primary standard development efforts
Among the primary efforts, the most noticeable and important are undertaken by openEHR, HL7,
IHTSDO, the WHO and the Regenstrief Institute/Logical Observation Identifiers Names and Codes
(LOINC) Committee. The ISO technical committee TC215 (Health Informatics) also develops
numerous standards for eHealth.

3.3.1.1 Health Level 7 (HL7)
HL7 has created two major generations of standards: HL7 v2 and HL7 v3. HL7 v2 is a syntactic
message exchange standard that is widely used in North America and beyond as a basic interchange
mechanism in health care to achieve syntactic interoperability. HL7 v3, developed since 1998, is its
successor standard and meant to serve as a basis for semantic message exchange. HL7 v3 is an effort
focused towards the creation of a large set of information models to capture medical data for the
purpose of creating standardised messages for information exchange – HL7 follows a strictly
message‐based interoperability paradigm. Technically, the information models are loosely based on a
blend of the object‐oriented modelling paradigm and a mark‐up language based serialisation
paradigm (XML). The core idea of HL7 is to obtain interoperability by creating a proprietary modelling
language, called the Reference Information Model (RIM), from which all information models are to
be derived using a set of rules that the model engineers have to adhere to when creating new HL7
information models to underpin messages.
HL7 v2/v3 has been designed to support the information necessary to be transferred when a specific
event occurs and thus support data exchange.
Because its model is fairly complex, it is difficult to implement fully. The main HL7 standard currently
gaining adoption is the Clinical Document Architecture (CDA). CDA is a paradigm for medical
document exchange focused on the notion of documentation traceability and reliable exchange. CDA
can be used as a syntactic message wrapper for arbitrary payload. This is the type of usage that can
be seen in practice for CDA, while RIM implementations are less frequent. CDA and other related HL7
standards such as the Continuity of Care Document (CDC), a CDA‐based HL7 specification conformant
with the Continuity of Care Record (CDR) created by the American Society for Testing and Materials
(ASTM) to capture essential clinical data in a structured form, are assessed in detail in section 0.

3.3.1.2 openEHR
openEHR is an initiative that is competing with but also complementing HL7. It is based on the
CEN13606 standard. Like HL7, openEHR proposes a set of models for clinical data, but has a different
approach to modelling: its reference model is based on building blocks and its underlying modelling
style is strictly object oriented. Its basic approach is the compositional assembly of complex
information models starting from very well defined primitives, so called archetypes specified in a
14

language founded in Eiffel. Archetypes can be integrated in templates (e.g. “demographic
information”), which then can be re‐used to specify clinical documents. Despite its conceptual and
technical quality openEHR has little traction, mostly due to lack of institutional support but also for
the lack of acceptance of capturing structured data in clinical practice.
openEHR solves several of the limitations of HL7 CDA. It has, for example, been suggested that
openEHR archetypes could be used to leverage several of known CDA caveats8. For instance, CDA
structured fields can hardly be linked to their unstructured description in free‐text. The consequence
is that a narrative section and the associated codes can appear disconnected when the document is
displayed or ultimately they may not appear at all as it was reported during the epSOS Pisa
Projectathon9. In epSOS, after three years of development, a new credit was needed in order to
develop an epSOS‐specific CDA viewer. Such a development carries over the risk that standard CDA
viewers may not be able to consistently visualize epSOS’s documents.

3.3.1.3 Other standardization efforts
Several standardization bodies are active in the domain of eHealth. The listing of all these efforts and
the involved agencies, as well as the interactions between these agencies could be the matter of a
separate report. See Figure 1 for a graphical – yet partial – representation of the relationships. In this
section, we only refer to the main efforts. For instance, IHTSDO, the WHO, and ISO have developed a
set of terminologies for healthcare, and especially those developed under the guidance of the WHO
(ICD, ATC) enjoy a very broad acceptance.

8

http://www.openehr.org/wiki/download/attachments/3440870/Archetypes_in_CDA_4.pdf

9

See Change Request Display tool Approval_20110609 V0 1 (3).docx on
https://service.projectplace.com/pp/start.cgi?‐120
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Figure 1: Partial view on standardization bodies and their interactions (courtesy of S. Thun, DIMDI).

IHTSDO
The IHTSDO (International Health Terminology Standards Development Organization) was
established in 2006‐2007. IHTSDO was created when Denmark adopted SNOMED CT and CAP
(College of American Pathologists) copyrights on SNOMED were transferred to the new agency.
IHTSDO tends to interact directly with government or intergovernmental bodies (e.g. WHO, National
Library of Medicine, Danish National Board of Health). Only subsets of SNOMED‐CT get used in
practice: a few hundreds codes are used by the epSOS’ MVC (Master Value Set) and the use of some
SNOMED CT codes is planned by CDISC’s specifications.

ISO (International Standardization Office)
The ISO technical committee 215 has published more than 90 standards around health informatics.
The use of the standards is imbalanced, some very commonly used, some infrequently. For the highly
used standards we can find abbreviation for country names (e.g. CH), which are so often used that
we often forget that they are maintained by ISO10.

World Health Organization (WHO)
The WHO is the health organization of the United Nations. It is probably the main and most
influential standardization body in healthcare with a wide range of competences (e.g. clinical practice
guidelines, monitoring of disease outbreaks). In eHealth it mainly plays a role via the terminological
resources it maintains (e.g. ICD‐10). In this domain, the WHO is engaged into a re‐foundational work
10

http://www.iso.org/iso/iso‐3166‐1_decoding_table
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called WHO‐FIC (WHO Family of International Classifications) initiated several years ago and involving
consultations with several international experts and of course representatives of UN member
countries: the idea was both to provide an improved foundations to existing WHO terminologies and
a unified framework. As of today, the perimeter of WHO‐FIC11 is unclear but could include other
reference terminologies such as SNOMED CT.

Integrating the Healthcare Enterprise (IHE)
Integrating the Health Care Enterprise (IHE) is both a vendor and a user association that essentially
creates eHealth interoperability use cases as well as so called profiles that describe how standards
should be used to implement the use cases. The use cases cover key situations in healthcare
interoperability from the perspective of secondary usage. IHE also organizes benchmarking events
where progression towards better semantic interoperability is assessed (cf. IHE/epSOS
Connectathon/Projectathon). For that purpose it maintain a testing infrastructure called “Gazelle”,
developed by the INRIA (Institut National de le Recherche en Informatique et Automatique). In
principle, IHE could design use cases compliant with any standards (e.g. openEHR), however most of
the IHE profiles describe a use case interaction with HL7v3 messages. They therefore inherit the
problems of the HL7v3 family of standards, as will be shown in the detailed analysis below. It is worth
observing that IHE also covers interaction profiles involving terminological services – mostly based on
CTS and CTS II standards. These profiles are not yet available but would be a valuable resource for
the concrete set up and tests of FaST’s services.

3.3.2 Other interest groups
Starting from those areas where semantic interoperability and standards are fairly well established
and used in practice, i.e. clinical trials, epidemiology and to accommodate reimbursement, the role
of regulation bodies (e.g. FDA in the US) played a central role. Such an observation is not only valid
from an historical perspective but it remains valid today with most of today’s developments in the
field with for instance the US moving to ICD‐10 CM or the FDA promoting SNOMED CT‐based CDISC.
Interestingly, the mandatory adoption of standards, such as ICD‐10 for billing, has become nearly
universal in OECD countries and beyond, although the administrative and political organization
supporting the healthcare system is heterogeneous ranging from fully private health insurance
companies up to monopolistic state‐owned social security services.

Together with regulators, we found a set of additional actors: pharmaceutical and affiliated
companies; EHR vendors; Universities and teaching hospitals; patient associations. It is difficult to
synthesize the interests represented by various representatives but the following can be observed:

11

Officially WHO FIC comprises the following resources: International Classification of Diseases (ICD),
International Classification of Functioning, Disability and Health (ICF), International Classification of Health
Interventions (ICHI), see http://www.who.int/classifications/en/
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1. Pharmaceutical companies and related business (e.g. Clinical Research Organizations (CRO),
Electronic Data Capture (EDC) vendors) are extremely interested in gaining access to high‐
quality clinical content and therefore would support any initiative likely to improve semantic
interoperability of clinical data as far as they can gain some form of access to the data (see
e.g. EHR4CR and the Innovative Medicine Initiative launched recently with the EFPIA).
2. Unlike pharmaceutical companies, all EHR vendors – even big ones – are relatively small
players, with an activity on no more than one or two national markets, which are also
extremely fragmented; Switzerland with several national languages offers an example of
such a fragmentation where probably no vendor controls more than 30% of the market.
3. Universities and large teaching hospitals play an important role in the monitoring of the
health market. This role is probably much higher in a country like Switzerland considering the
limited numbers of these institutions;

Finally, patient associations play a role that is difficult to assess in Switzerland, at least compared to
other associations in countries such as France and the UK, where patient associations help
maintaining high‐visibility resources, such as Orphanet12.

3.3.3 Situation in Nordic countries
Designing a global landscape on eHealth semantic interoperability is beyond the scope of this
document as there is significant work done in basically every advanced country today not only in
Europe, the US but also in Oceania (Australia) and Asia (e.g. Singapore). There are significant
initiatives in emerging economies (e.g. Brazil). We can still consider that together with North America
(USA and Canada), today’s leading nations for semantic interoperability in eHealth are commonly
found in the Nordic countries in Europe. In the following, we attempt to provide a synthetic status of
the situation in these countries.
SNOMED CT is now available in both Danish and Swedish; however, only fully specified concepts have
been translated (~95000 terms). All deployment projects related to SNOMED CT are today frozen in
these two countries as well as in Canada, where the French translation is also frozen. The “old”
Danish SKS model (an aggregation of terminologies somehow comparable to the FaST proposal
drawn in this document) to share patient records is still in use.
The most interesting developments are probably made on the side of the information models and
are this time lead by private companies, as opposed to previous efforts, which were mostly driven by
governmental authorities (e.g. establishment of the IHTSDO).
Indeed, Cambio, one of the three leading EHR vendors (with CompuGroup and Siemens) in Sweden,
is adapting its EHR (COSMIC) to openEHR (archetypes and templates). They are cooperating with
Siemens and national authorities endorse the project. It is worth noting that Siemens is working with
Ocean Informatics to generate user forms out of archetypes while Cambio has developed its own
pipeline. DIPS, a leader in Norway, is following the same trend.

12

http://www.orpha.net
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3.4 epSOS
The Smart Open Services for European Patients (epSOS) EU FP7 funded project is an attempt to
specify a message‐oriented eHealth integration (“semantic interoperability”) solution for two EU‐
specific health care interoperability use cases (one of which seems a bit artificial and may be
politically motivated). The aim of epSOS is to provide a prototypical platform that allows the practical
evaluation of an EU‐international exchange of a subset of clinical patient information in two basic
scenarios via a so called large‐scale‐pilot involving thousands of patients and health care
professionals. In the following, we describe the epSOS proposition and then give an evaluation of its
suitability for eHealth Suisse.

A Summary of the epSOS description
epSOS is neither a standard nor an independent industry consortium, but a project‐based consortium
funded by the European Commission via its PSP (Policy Support Program). The aim of the project is to
demonstrate reliable and secure exchange of a set of electronic patient data across European
countries. To achieve this, existing national or regional eHealth systems are to be left unaltered. They
are to be integrated by interfacing with each other via a solution defined in epSOS.
The epSOS documentation defines requirements (Use Cases) and message‐oriented integration
architecture with a canonical data model to fulfil these requirements.

B Use case (requirements) specifications
epSOS specifies two major use cases and some minor ones not described here13.

B1. The first use case is concerned with drugs prescribed in an EU country A and dispensed in another
EU country B, in which the drug was not prescribed. Such a situation might rarely occur when a
patient with a chronic disease living in country A where his prescriptions are generated travels to a
country B for a longer period and wants to obtain a drug without a novel prescription. This use case
requires prescription data from country A to be securely transmitted to country B to enable a
dispensing in that country. The use case defines functional and non‐functional requirements and
shows the action semantics of the use case via UML diagrams.

B2. The second use case concerns the exchange of patient summaries among EU countries. It defines
the functional and non‐functional requirements of the use case.
Both use cases contain multiple requirements concerning data exchange safety and privacy in
addition to the requirements related to medical content.

13

epSOS II could bring new use‐cases but these are currently being discussed.
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C Solution Specifications

C.1 Integration architecture
Because epSOS aims to interchange data among existing eHealth systems, it is designed as a
message‐oriented integration solution, which is basically the adequate solution for this setting. Data
are exchanged from one system to another via the epSOS exchange infrastructure, a message‐
oriented‐middleware‐type system, and a canonical data format into and from which data are
transformed.
In this solution, the participating end points, the national systems, which are integrated, use an
epSOS interface structure designated as National Contact Point (NCP14) to wrap an assumed (though
not necessarily existing, cf. evaluation section 5) national eHealth infrastructure. This is illustrated in
Figures 2 and 3.

Figure 2: epSOS integration architecture. The NCP interfaces wrap the assumed national information
systems via a modular interface. The national endpoints are designated as “Country information
system world”, while the message oriented middleware (MoM) is designated as “epSOS World”.
Source: epSOS deliverable D3.3.2.

The NCP behavioural interface is a modular message‐oriented‐middleware (MoM) wrapper for the
assumed national endpoints. The epSOS MoM consist of audit, trust, data discovery and exchange,
data transformation as well as support services, i.e. all the components, which are used in a classical
integration broker.

Figure 3 illustrates the task that the epSOS MoM performs in a data exchange scenario.

14

Note that this is not the obsolete ARPANET NCP, but an epSOS specific term.
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Figure 3: epSOS architecture functionality, action perspective. UML activity diagram (note: UML
semantics not used with full consistency) showing the action semantics of the epSOS architecture in
the data retrieval case. Left lane: requesting end point in country B. Middle lanes: NCP interfaces for B
and A, right lane: supplying endpoint in country B. Source: epSOS deliverable D3.3.2.

The epSOS MoM fulfils the classical integration broker role, i.e. it serves as a data exchange and
transformation hub for all end points participating in the interchange. The modular services that
constitute the integration broker are well defined in the documentation.
epSOS embraces another important pattern from message‐oriented integration: the canonical data
model. A canonical data model is a format into which and from which messages are transformed.
Against a solution without a canonical data model, this reduces the number of transforms from n2‐n
(point‐to‐point transforms) to 2n (canonical data model transforms) where n is the number of
participating end points with different data models, i.e. the reduction is from quadratic to linear.
epSOS has chosen CDA and its derivatives described in section B2 as canonical data model
(designated as “pivot document” in epSOS).

C.2 Information structures
epSOS uses the HL7 Clinical Document Architecture (CDA) as canonical data model for its integration
broker solution. To represent specific content that is needed to fulfil the requirements described in
the two major use cases, epSOS defines three canonical data model “documents” (in the sense of
HL7 CDA) to fulfil the interchange requirements: the ePrescription and eDispensation (first use case,
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cf. A1) and the Patient Summary (use case 2, cf. A2). The structures of these canonical models are
based on CDA and their data elements are structured according to the ASTM/HL7 Continuity of Care
Document (CCD). Further information structures can be used within the CDA body and were defined
by HL7 Pharmacy, HL7 Care Provision Care Structures and HL7 Clinical Statement Patterns. IHE
Patient Care Coordination Technical Framework (IHE PCC TF) is also used as a major source for
information structures. But the IHE PCC TF spec itself is also based on HL7 CCD and other HL7
message types. Note that many of these HL7 patterns are at DSTU stage only, i.e. they are Draft
Standards for Trial Usage.
Overall, epSOS uses a set of purely HL7v3 based canonical data models.

C.3 Terminologies
To fulfil the data exchange requirements, epSOS has specified a vocabulary that is needed to
instantiate qualitative data in a coded fashion so that standard human semantics are used. The
vocabulary consists of more than 10,000 concepts and is constructed using concepts from various
terminological systems such as ICD10‐WHO, UCUM, SNOMED CT, LOINC, ATC, ISO, ISCO, IHE, EDQM
as well as HL7 and sometimes epSOS‐specific terminologies. The vocabulary is organised using a very
flat hierarchy: there are 45 separate flat lists of concepts for different content areas, which contain
between a few and thousands of concepts each. The resulting terminological system, the so‐called
MVC (Master Value set Catalogue), can be compared with the UMLS Metathesaurus with each of the
flat list playing the role of a semantic type. The biggest list has approximately 5600 concepts for
pharmacological substances needed for the ePrescription, the eDispentation and the patient
summary. Another long list is the illness and disorders list with approx. 1700 concepts drawn from
ICD10. The other lists have 200 or fewer concepts.
The epSOS terminology is translated and maintained by participating nations with currently a dozen
available translations, the co‐called MTC (Master Translation Catalogue).

C.4 Terminological services
With a higher level of complexity due to the number of languages used in the EU, the Patient
Summary use‐case addresses multilingual challenges of interest for Switzerland. Figure 2 shows the
data flows when a patient file is shared. epSOS terminological resources are used twice in such a
scenario:
1. Transcoding: the original document, coded e.g. with ICD‐10 codes with 4 digits is mapped
into the epSOS MVC, sometimes in the same terminological system, e.g. ICD‐10 with 3 digits;
such a mapping is normally one‐to‐one or many‐to‐one;
2. Translation: the MVC‐encoded document (called pivot document) is then translated into the
receiver’s language using the MTC.
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Figure 4. flow of epSOS documents from country A to country B.
Figure 2 shows how the epSOS architecture is able to keep the three following steps separated: storage of the
original patient document; mapping to the epSOS pivot document; translation of the pivot document. This highly
distributed and federated architecture makes possible the point‐to‐point translation at and European level. With
this pivoted architecture, epSOS representatives need to obtain consensus only on two components: 1. The
common epSOS terminology; 2. The common epSOS document template.

Within epSOS, several management models for both the MVC and the MTC are observed. The most
centralized version of the model is fully based on the so‐called eCRTS, a service maintained by
CareCom, a Danish company. The fully centralized model is promoted by some of the partners, which
have contracted specific agreements with CareCom. Most partners tend to locally manage the MTC
together with local transcoding services. In this case, national agencies (e.g. DIMDI in Germany; ASIP
Santé in France) maintain translation tables, which are loaded on a regular basis on the eCRTS.
Interaction with the eCRTS is accomplished via HealhTerm, a CareCom web‐based interface for
terminology management. A set of ad hoc APIs have been defined to enable interactions between
NCPs and the eCRTS. Some partners seem to push for more standardized exchange formats, however
today neither the services (eCRTS), nor the MVC/MTC are compliant with respective CTS/CTS2
(terminology servers) and CLAML (formatting of terminological contents) and the maintaining is
largely manual15.

15

In May 2012 in Bern (http://cat2012.org/) during the IHE Connectathon, the status of the epSOS Open Source
NCP has been presented. In particular, least two alternative scenarios for the management of the epSOS
terminologies were discussed: a solution designed by POSAM (Slovakia) and a solution developed in Geneva
(HES‐SO/HUG). The POSAM solution was regarded as more advanced but the sustainability of the solution
seemed weaker (based on a commercial solution). The Geneva solution is currently used by the Swiss pilot in
Geneva and was mature enough to successfully compete for the Connectathon. Further development of the
Open Source version of the eCRTS and the Terminology Manager (in the NCP) are scheduled for summer 2012
under the responsibility of the Swiss Terminology Administrator (Arnaud Gaudindat, HES‐SO).
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4 Situation and Requirements in Switzerland
4.1 Selection of Current Projects
In the following, we selected a subset of projects. Some have achieved a certain level of maturity
some are more local initiatives. The main idea was to provide a snapshot showing the heterogeneity
of the Swiss landscape. By no means has this presentation claimed to be comprehensive.

e‐Toile
e‐Toile is a project to share electronic patient records in the Geneva canton. e‐Toile provides health
professionals with the possibility to share electronic medical records and the possibility to patients to
access their own patient records with a high level of trustworthiness and IT security. e‐Toile proposes
a universal information exchange service for eHealth on a local basis covering specific areas (e.g.
Onex) of the state of Geneva. Within this area and for a subset of enrolled citizens, all medical
information exchanges (i.e. medical prescription, radiological reports and images, biomedical
laboratory, diagnosis and care plan) are potentially mediated by the patient, who literally manages
their clinical record and the associated access rights to manipulate the content of the EHR. A web
application is available so that patients can assign access rights to professionals, with whom they are
interacting (e.g. pharmacists, GPs, radiologists, care providers). The main partners of the project are
Swiss representatives such as the AMG (Geneva Association of Physicians), GMO (Groupe Medical
d’Onex), FSAFD (Aide et Soins à Domicile du Canton de Genève), OFAC (Society of Swiss Pharmacists),
UniLabs, La Poste, and the University Hospitals of Geneva (HUG). The information model selected for
e‐Toile is based on CDA level 1 for most documents exchanges.

Relationship with epSOS. e‐Toile shares important similarities with epSOS. In particular, the main
and original epSOS use cases16, i.e. Patient Summary and e‐Prescription are compliant with e‐Toile
services. Both projects are structured around the HL7 CDA information models using IHE profiles.
Finally, several of the epSOS’ MVC terminologies are also natively used in e‐Toile; e.g. hospINDEX
(ATC); EDQM; UCUM; ICD‐10 (WHO and soon the German version); hospINDEX (ATC); laboratory
(LOINC), procedures (CHOP) and medical specialities. e‐Toile is one out of the numerous epSOS pilot
projects.

Evolution of e‐Toile. Recently e‐toile entered in a new phase, as it started to recruit patients to
participate in large‐scale tests to exchange patient records not only between hospitals and GP offices
but also with other actors of the health network, including pharmacists, healthcare providers. In
medium term, developments of e‐Toile are foreseen in particular to provide decision‐support
16

For epSOS II, a set of new use cases are being defined including services for emergency (“112”). Interestingly,
epSOS is also planning to deliver Patient Summary translation services for patients preparing travels in Europe
and wishing to have a report describing their medical situation in the language of the area they are travelling.
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instruments for e‐Prescription – today focusing on drug prescription, for instance to prevent adverse
drug interactions using databases such as hospINDEX.

Examples of the usage of SNOMED in Switzerland
In this section, we report on the terminological needs and experience of a large clinical department,
the anatomo‐pathology laboratories of the Hôpitaux Universitaires de Genève. The situation in the
HUG is extremely specific since to our knowledge, it has no equivalent in other Swiss university
hospitals. Nevertheless, we believe it provides a representative example of a situation common in
healthcare institutions, as it is not rare to see various healthcare having maintained local databases,
sometimes following high quality standards. This service uses a subset of 3502 descriptors from
SNOMED V3 (release 6.4) to encode pathological samples received in the laboratory. The coding is
done along several axes, as this is possible with SNOMED (Topography, Anatomy, Disease, Pathogens
(KAYAMED)…). As such, a multi‐axial coding is compositional, the number of basic codes is relatively
limited but it offers an excellent expression power – as opposed to ICD‐10 – whose codes are fully
specified. The service has successfully developed an ad hoc application that has been used for more
than ten years as it was introduced in 2001. The database itself was initiated in 1985 (coded with
ADICAP) with SNOMED coding introduced in 1991. Interestingly, the coding is done directly by
professionals such as physicians and biologists (“cytotechniciens”). Sometimes the coding is
performed by a secretary when dictated and in this case, the author has to sign the coding. The
service relied on a professional coder from 1985 to 1990 but this encoding model was regarded as
suboptimal and the generalization of personal computers made it disappear. The resulting database
is used mainly for research and epidemiological purposes but also for teaching (case‐based retrieval).
The total amount of records is about 420’000.

Modellregion NWCH Basel
This pilot project is one of the ongoing cantonal eHealth projects that are implementing and
evaluating recommendations of eHealth Suisse’s framework architecture within test regions. The
focus of this project is to support integrated care processes and to establish electronic prescription.
This project aims at gradual extension of healthcare services such as electronic indication of
admission/discharge, electronic patient scheduling, portal for physicians and electronic data
interchange (EDI).
Three sub‐projects are being successfully carried out to support access and the sharing of patient
relevant data in the treatment process:




exchange of radiology images (access DICOM images by using a self‐developed DICOM
viewer);
exchange of electronic Patient Summary (IHE document repository has been implemented to
share patient data with General Practitioners);
exchange of electronic prescription: The project has been implemented rudimentary only to
demonstrate electronic prescription order entry.

The primary project partners include the Department of Health, Basel, Pharmasuisse, Swiss Medical
Suite AG (docbox/visionary, H‐NET), i‐engineers, IBM, United Security Providers.
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MediCoordination
Medicoordination (http://www.medicoordination.ch/) is a project of the University of Applied
Sciences Western Switzerland (HES‐SO) with associated partners in regional hospitals in Sion and
Fribourg. The project started in 2008 and finished in 2010. The primary goal was a simple data
exchange among medical actors. After interviews with physicians, hospitals, insurance companies,
pharmacies, laboratories and other actors, the discharge summary was identified to have a particular
potential impact for data exchange. This was implemented using HL7/CDA and a very simple
exchange model. The medical record MediWay was used and several physicians participated in a
pilot test to exchange patient data. The project mainly evaluated the technical and political barriers
for data exchange in a simple, secure exchange of documents based on standards also recommended
in the Swiss eHealth strategy.

4.2 Terminological Landscape
As for terminologies, the Swiss landscape is roughly comparable to several medium‐size markets in
Europe (e.g. Sweden) but has to consider one important dimension: fragmentation is higher due to
multilingualism and federalism, where the responsibility for health is with the cantons. In Table 1, we
provide an overview of the Swiss terminology landscape. The table contains twenty‐three entries.
This estimation tends to underestimate the reality, as there might be local customization of those
international standards as well as site‐specific developments. However, for some of the entries, we
have separated the terminological system into two versions (e.g. SNOMED 3 vs. CT; ICD‐10 WHO vs.
ICD‐10‐GM) so that a more realistic estimate is that no more than twenty‐one terminological systems
are currently extensively used in Switzerland.
This comprehensive set of terminological resources must be compared with the forty‐five
terminological systems needed to cover for instance the – limited yet pan‐European – epSOS use‐
cases. While epSOS has a pan‐European ambition, it has a rather small operational scope: i.e. sharing
patient‐data. In contrast, our overview table provides a universal view of needs in the domain of
eHealth. Thus, the table also addresses needs in the domain of epidemiology and decision‐support.
For instance, ICD‐O is intensively used internationally and by 18 cantonal tumour registries to
monitor tumour‐related information. If we want to restrict the scope of the list to EHR‐only
terminologies, we could obtain a more compact list with less than twenty terminologies – excluding
ICD‐O and MeSH.
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Terminology

ICD‐10

Location

Language

CH

GE, FR,
IT

Users

Medical encoders
Physicians
Decision‐makers

Role / Domain

Medico‐
economics
Post‐market
surveillance
Epidemiology

ICD‐10 German
Modifications

CH
(2012)

GE, FR

Medical encoders
Physicians
Decision‐makers

EDQM

CH

Medico‐
economics
Post‐market
surveillance

Comments and
example

About 50% of
codes are used by
CH institutions
e.g.: K70.1
alcoholic hepatitis
Significant French
translation
available in large
teaching hospitals

Required by

OFS
SwissMedic
BAG
Insurances
OFS
SwissMedic
BAG
Insurances

Epidemiology

e.g.: K70.1
Alkoholische
Hepatitis

Physicians

Drug market

e.g.: oral drops

SwissMedic

Pharmacists

Surveillance

International
metrics

SwissMedic

Pharmaceutical
industries
SwissMedics
UCUM

CH

‐

‐

‐

e.g. g/kg

GS1

CH

GS1‐EAN

CH

swissINDEX

CH

Global supply
chain(e.g. Migros)

supply chain
integrity, billing,
asset
management,
track and trace

identification of
care providers
CH

Phamacists,
Physicians

Drugs

Insurances

Combination of
GTIN,

market

GLN of
Information
Provider, and
Target Market,
e.g. CH
GLN

regulators

Also includes
hospitals
preparations on a
national level

market

e.g. Aspirin
Cardio® 100/300
Nursing
terminology
(e.g. ICNP)

CH

GE, FR,
IT

Nurses, Decision‐
makers

Nursing
informatics

e.g. Airway
Suctioning

Hospitals
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DICOM

CH

GE, FR,
IT

PACS

Radiology

e.g. Chest

All PACS
Vendors

CHOP

CH

GE, FR,
IT

Medical encoders

Medico‐
economics

Based on ICD‐9
CM Vol. 3

OFSP

e.g.

BAG

Divertikulektomie
eines Zenker‐
Divertikels

Insurances

Physicians
Decision‐makers

SwissMedics

ICD‐O

CH

EN

Tumor registries

Oncology

e.g. Oxyphilic
adenocarcinoma

Tumor registries

WHO‐ATC

CH

GE,FR, IT

SwissMedics

Post‐market
surveillance

e.g.

WHO

trichlormethiazide

SwissMedics

SwissMedics

Clinical trials,

WHO

Pharmaceutical
industries

Post‐market
surveillance

e.g. hepatitis toxic
obstructive

e.g. toxic hepatitis

Pharma
companies

FDA requirement

FDA (US)

Pharmacologists
Decision‐makers
WHO‐ART

CH

GE, FR,
IT

SwissMedics

CRO
Pharmacologists
Decision‐makers
MedDRA

CH

EN

Pharmaceutical
inidustries
CRO

CDISC

CH

EN

Pharmaceutical
inidustries

Clinical trials,
Post‐market
surveillance
Clinical trials

CRO

e.g. (SDTM
domain)
Adverse event

DRG

LOINC

CH

CH

GE, FR,
IT

Insurances

GE, FR,
IT (?)

Biologists

Billing

e.g. normal
newborn babys

Insurances

Laboratories

Swiss LIS not fully
compliant

Some LIS
vendors,

Costly: 1YM is
needed

Some hospitals

Decision‐makers

e.g.
Intravascular
systolic

Thurgauer
Morbity Index

CH

?

Risk indicator /
Risk balancing

e.g. healthy

Index
Therapeuticus

CH

GE,FR

SwissMedics, BAG

Pharmaceutical
authorization

Based on ATC

SwissMedics

Tessinercode

CH

GE, FR,
IT

Problem list

Care

e.g. Asthma

TARMED

Public health
Epidemiology
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ICPC

SNOMED

Geneva

EN, FR

Problem list for
ambulatory care

Care

Chief complains
Decision‐makers

Epidemiology

Anatomo‐
pathologists

Lab results

e.g. Asthma

Public health

Adopted as
standard by
France

CAP, with some
national bodies
(e.g. ASIP Santé)

e.g. Vaccin
antiourlien
NEWT

Geneva

EN
(latin)

Physicians

Decision‐
support for
specialists in
infectious
diseases
Biological
databases

e.g. Escherichia
coli

ECDC, NCBI

MeSH

CH

GE, FR,
IT

Biomedical
professionals

Literature
indexing

e.g. hepatitis

NIH/NLM

SNOMED CT

Geneva

EN

Physicians

Decision‐
support for
specialists in
infectious
diseases

e.g. Mumps live
virus vaccine

IHTSDO with
some national
bodies (NHS,
NIH, NBH…)

Table 1 The first column provides a common name to refer to the designated terminological system.
Terminology is defined in the broad sense and we do not separate between classification,
nomenclature, ontology and controlled vocabulary. The ordering in the table is arbitrary.

Multilingualism and Validation
Multilingualism is clearly one of Switzerland’s special characteristics when compared to several
European countries; it poses a few specific questions but these aspects are obviously more critical for
the EU. However, multilingualism in the context of medical terminologies in Switzerland does not
appear as a paramount problem according to the table. Indeed, the current situation does not
demonstrate a significant gap in the availability of terminological resources. French and German
versions are usually available and carefully maintained by permanent institutions such as the WHO.
Some of the resources are maintained in a particular idiom (e.g. ICD‐10 German) and therefore incur
translation costs but sizeable and high quality translations are available in French and Italian either
by using the WHO versions or by relying on efforts made in large Swiss hospitals that have
anticipated the introduction of the German version in 2012.

To coordinate and to support such efforts, the WHO has launched Collaborating Centres worldwide.
For instance, in 2003 the WHO has acknowledged the German Institute of Medical Documentation
and Information (DIMDI) to be the official Collaborating Centre. In that context, the DIMDI works on
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the maintenance of ICD‐10, ICD‐O‐3 and ICF17 (International Classification of Functioning, Disability
and Health ICF). Interestingly, translation has been enacted by law in some countries due to legal
requirements such as reimbursement regulations especially in encoding of medical operations and
procedures. Thus, the DIMDI works on translation and maintenance of the ICD‐10‐GM that is jointly
distributed in Switzerland and Austria. However, none of these efforts exists regarding French and
Italian translations for Switzerland. The Federal Statistical Office (FSO) coordinates the one‐to‐one
translation of ICD‐10 on basis of contract agreement with the WHO. In this context, local translation
have been initiated, e.g. CHUV/Lausanne and HUG/Geneva, which could result in an inconsistent
encoding.

Indeed to reduce costs associated to translation, it is important to prefer widely adopted
terminological systems since widely used systems are likely to be translated by others countries
and/or institutions (Germany, France, WHO…). In practice, these countries have permanent teams
and institutions (INSERM/ASIP Santé in France, DIMDI in Germany) likely to maintain and translate
medical terminologies. Obviously, within a healthcare system, translation costs are rather marginal;
however, the main issue is elsewhere: translation must be done not only carefully but moreover it
must be done uniquely. While translation itself can be outsourced to specific teams in Switzerland or
abroad, it is necessary to distribute and maintain a unique and official version. If this condition is not
met, there is a risk of concept drift not only among regions speaking different languages but also
among regions speaking the same language. Concept drift can result in biased analysis and data
processing, which affect quality of care, public health statistics as well as healthcare costs.

More generally, the continuous translation of a resource is kept reasonable as shown with the epSOS
translation model, which is shared amongst partners sharing particular idioms. Finally, some of the
terminologies are often only used in their original English version – even when partially available in
French or German – for sake of decision‐support and epidemiology (ICD‐O3 or SNOMED CT). Such
options are acceptable for sake of epidemiology but terminologies used for patient safety would
obviously require sound translations (see section on Procedure and Responsibilities).

Mapping availability
As of today, there exist cross‐maps (injection and or projection) between the following
terminologies: ICD‐9‐CM, ICD‐O3, ICD‐10, LOINC and OPCS‐4, and MeSH. However, the quality of the
mapping is to be assessed carefully since such terminological projection tends to use English as
interlingua and can result in inappropriate translation. Moreover, such a mapping is often generated
at least partially using automatic methods (e.g. UMLS mapping based on UMLS’s Unique Concept
Identifiers) and usually needs careful manual validation for concrete applications. Finally yet
importantly, the maintaining of such mappings requires significant resources, which are often not
available each time one of the resources is updated. While mappings can be partially generated using

17

Germany, Austria and Switzerland are working together on this terminology, which is endorsed by the WHO
and which English in German and French; see http://www.dimdi.de/static/en/klassi/icf/index.htm .
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automatic approaches, there is a risk of concept drift that requires expert validation (see section on
Procedure ad Responsibilities).

4.3 Locally Developed Standards
Here describe briefly describe some standards that have been either locally developed or adopted
for the Swiss healthcare system.

4.3.1 CHOP
Die Schweizerische Operationsklassifikation (CHOP) is originally a translation with modification of the
Volume 3 of the US ICD‐9‐CM. Updates of the resources were discontinued after 2008. In 2012, a
new version will be used, which is today available only in German, although large hospitals in the
Romandie have initiated partial translations. Those non‐official translations, which are needed to
perform mandatory coding duties, must ultimately be validated and endorsed by a national authority
(see section on Procedure ad Responsibilities) since there is a risk of concept drift in the underlying
coding model.

4.3.2 Swiss Medical Exchange (SMEEX) Initiative
The Association of Swiss Manufactures has launched the Swiss Medical Exchange (SMEEX) initiative
in 2008 for Medical‐Informatics (Verband Schweizerischer Fachhäuser für Medizinal‐Informatik –
VSFM). The main objective of this initiative is to standardize and promote data exchange in the Swiss
health sector.
SMEEX describes content for data container on a syntactic and semantic level. Such data containers
include data objects with or without reference to a patient in order to establish comprehensive
system integration and to support transition between systems from different software vendors.
The core system consists of a framework architecture (SMEEX‐Framework) that defines a plugin‐
architecture to support interfaces for secure data exchange and data transformation. Third‐party
software vendors can provide such plugins.

In the following, we will briefly describe the data format, profiles and semantics.

SMEEX Data Format
The data objects are described by the SMEEX‐Format in form and content. The structure is a
compressed archive containing a metadata directory (Index), subfolders containing XML data files
and subfolder for binary data such as X‐rays.
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The archive includes a metadata directory containing an index file, subfolders containing XML data
files and subfolder for binary data.
The index file describes the internal structure of the data to exchange using a table structure that
typically reflects relational data including rows, columns and internal references. The approach
adopted allows to represent a complete clinical report such as medical history, laboratory findings
exported from a primary source system whereby each section may refer to single data files.

SMEEX Profiles
The intended purpose of SMEEX profiles is to define a subset of data elements for the import and
export of data from the primary source systems.
SMEEX distinguishes between profiles for compiling data elements such as all relevant elements for
referral (smeexProfile) and profiles for the overall data exchange process such as data transmission
of a CDA document via an FTP‐Server. To establish interoperability, profiles should be specified and
provided by software vendors within the VSFM.

SMEEX Semantics
The SMEEX specification defines IDs to designate precisely data objects across system borders. The
systematic has been drawn from HL7’s OID concept (Object‐Identifiers, ASN.1), that is, every object
has to be defined within a hierarchically assigned namespace. This concept was extended by data
types, additional patterns and cardinality. The VSFM maintains the OID repository including a full set
of predefined data elements. Software vendors can extend the repository, in case those data
elements cannot be found in the standard repository. This means that contrary to what is the usual
rule, each concept as an OID instead referencing only the classification, such as proposed for CDA
documents.

4.3.3 Swiss Medical Reference System (SMERF)
In addition to the SMEEX standard, SMERF serves as a reference terminology system to define
designators that can be bound to SMEEX data elements. Focal point of this reference system
concentrates on branch‐specific solutions within the VSFM for the health care sector.

The structure is similar to SMEEX (cf. Figure 3) except that each node within the hierarchy includes
additional attributes specifying the concept in more detail and can refer to other standard
terminologies (currently LOINC and UCUM). The terminology axis can be vertically extended. The
reference system is maintained by the VSFM including issuing of new nodes.
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Figure 3 SMERF example for blood pressure

4.4 Positioning of Switzerland within the International
Community
All over the OECD, there is a slow trend to more extensive usage of health IT in the health care
systems. This evolution can be tracked by looking at the following indicators shown in the Table 2,
which also shows the position of Switzerland compared to the most evolved OECD countries.

Indicator
Computer
consultation

usage

Switzerland

Most evolved OECD
(e.g. Denmark)
during

Typing of anamnesis and consultation
results into terminal during or right after
consultation is common practice

Little usage
consultation

Level of electronic storage and
shared usage of demographic
patient data

All patient demographics digitalized and
computer‐interpretable
with
error‐
suppressing
mechanisms
and
full
electronic transmission to payers

Practiced in the context of billing.

Level of electronic storage and
shared usage of non‐structured
medical patient data

Storage practiced,
limited practice

only

Storage practiced, transmission only
limited practice

Level of electronic storage and
shared usage of structured
medical patient data (semantic
interoperability)

Diagnosis and procedures coded and
transmitted to health authorities

Only provided services are coded and
transmitted to insurances and health
authority

Electronic messaging of diagnostic
results to treating physician

Broad electronic messaging of laboratory,
imaging and other diagnostic data

Limited practice

e‐Referral (from doctor’s practice
to hospital or hospital to hospital)

e‐Referral is practiced in some closed
systems (e.g. HMO)

Not practiced

e‐Prescription

Broad usage of e‐prescription (DK only)
with dropping rate of paper prescription

Not practiced (only pilot projects)

Decision support

Decision support for drug‐drug interactions
and contra‐indications frequently used
(but no decision support for differential
diagnosis and therapy selection)

Only in some hospitals and limited use
in GP systems

transmission

of

computer

during

Table 2 eHealth usage indicator evolution in the OECD
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The table shows that Switzerland is clearly not leading the usage of electronic health in the OECD18.
To achieve the level of the leading OECD countries, Switzerland must undergo a cultural change, not
a technical one.
Interestingly, while about 55% of the European GP practices connect to other health actors on a
system interoperability level, no country so far can claim to have reached satisfying levels of
semantic interoperability for health data. In practice, semantic interoperability can be achieved by
using structured medical data in combination with coded vocabularies and by representing natural
language using formal logic. In addition, it is essential to build large‐scale collaboration systems for
distributed computing. This has been achieved nowhere in the OCED outside of small academic pilot
projects with little success.
Three pilot projects for the practical usage of semantic interoperability are however worthwhile
mentioning: the Canada Health Infoway (CHI), the English Connecting for Health program of the NHS,
and caBIG (US National Cancer Institute).
CHI has issued a blueprint for a federated, semantically interoperable EHR in 2006, but progress has
been very slow due to the choice of using HL7 as a core information‐modelling standard. The CfH,
which attempted to implement semantic interoperability at a national level, is perceived as a failure
at cost of over £20 billion19. The caBIG program of the US NCI was reviewed in March this year; the
investment of over $250 million to achieve semantic interoperability based on HL7v3 has been rated
as a failure, although the program also strived to construct a distributed system for information
processing.
Other challenges such as multilingual problems that may arise in Switzerland would clearly benefit
from semantic interoperability. The situation may in some ways be comparable to Sweden and
Finland or Belgium in this respect, in particular when considering that semantic interoperability can
significantly help solving multilingual issues.
Nevertheless, it is feasible to create translations for standardized vocabularies and also feasible to
build highly federated and distributed information processing systems once data are available in
structured from and encoded using decent standards.

The key lessons learned from these experiences are the following:
Semantic interoperability can only be achieved if the clinicians are willing to enter structured data
into a computer as an integral part of their health‐care delivery activities. Today, this is not case in
any OECD country beyond the enforced coding of diagnoses and procedures. Unless physicians are
not motivated to enter granular, structured and coded data into eHealth systems, the situation may
not evolve. Evolution can be more positive once decision‐support systems will be able to provide
practical added value due to semantic interoperability.

18

Empirica: Benchmarking ICT use among General Practitioners in Europe, Bonn, April 2008
(http://ec.europa.eu/information_society/eeurope/i2010/docs/benchmarking/gp_survey_final_report.pdf)
19

"Patients 'won't benefit from £12bn IT project' ‐ Telegraph". The Daily Telegraph (London).
http://www.telegraph.co.uk/news/uknews/1548813/Patients‐wont‐benefit‐from‐12bn‐IT‐project.html
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4.5 Terminological Standards for the Encoding of Procedures
In 1978, the WHO has published the ICPM classification (International Classification of Procedures in
Medicine) to describe diagnostics, surgical or other conservative procedures. Since then, no revision
has been undertaken by the WHO. Today, the ICPM is probably not used anymore but interestingly, it
has served as a framework to develop national initiatives (e.g. OPS 301 in Germany; see section on
CHOP).

Current status in Germany
The German OPS‐301 (Operationen‐ und Prozedurenschlüssel according §301 SGB V) has been
developed, based on WHO’s ICPM, to establish DRG‐based payment (fixed budget per case plus extra
budgetary payment) in German hospitals and therefore to fulfil legislative requirements. Prior to
OPS‐301, preliminary work and experience has been incorporated from the ICPM Dutch Extension.
The OPS‐301 classification is maintained and published by the German Institute of Medical
Documentation and Information (DIMDI).
Only relevant chapters where taken from the ICMP. OPS‐301 is a monoaxial and monohierarchical
classification and encompasses up to 6 levels of details. High levels (5 and 6) are used as residual
classes to encode procedures that cannot be found in the classification and play the role of “not
elsewhere classified” descriptors as in ICD‐9 CM. Nevertheless, such codes have a poor semantic
model, where ontological are mixed up with anatomical axis and/or specialties (surgery vs.
radiology…), which makes them inappropriate to represent accurately procedural information.

Global initiative: International Classification of Health Interventions
The Network of WHO Collaborating Centres for the Family of International Classifications (FIC) has
promoted the development of a short list of health interventions for international use, based on the
Australian Modification of the International Classification of Diseases, 10th revision (ICD‐10‐AM). It is
intended to be used in countries that do not, as yet, have their own classification of interventions.
An initial ICHI version is currently being adapted under the guidance of the WHO to meet present day
conformance criteria with recognized standards. In particular, the multiple application areas of such
a classification call for a multiaxial capture of the underlying knowledge. Furthermore, rapid change
in science and technology implies frequent updates. Adequate technical solutions must therefore be
developed.

Swiss context
In Switzerland, the CHOP, is soon going to become obsolete as the United States of America are
currently given up ICD‐9 for ICD‐10. The sustainability of the CHOP is therefore questioned. In the
next section we attempt to discuss possible scenario for the future of procedural encoding in
Switzerland.
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Future of procedural encoding in Switzerland
It is worth observing that there are international initiatives such as the ICHI to promote a global
standard. However, to our knowledge, there are no impact studies on the use of ICHI. Nevertheless,
ICHI would need significant customization for Switzerland as its granularity – and so its expression
power – is significantly lower than the CHOP.
In this context, we can report on sound national initiatives, which have attracted international
attentions and which are likely to become global or at least standards involving more than one
country.
The CCAM has apparently several advantages, that we attempt to synthesize below, when compared
to alternatives such as WHO‐ICHI and the American Procedure Coding System (PCS), sometimes
referred to as the ICD‐10 PCS.

Classification Commune des Actes Médicaux (CCAM)
The French CCAM has been developed in France under the umbrella of French insurances. The main
advantages of the resource are:
1. the broad coverage of healthcare procedures where specialties can be coded (radiology,
anaesthesiology, surgery,…);
2. the two dimensional cost representation20 which combines cost weights and duration of
procedures based on (see Table 3);
3. its sound semantic definition: the CCAM was originally generated using a description logics
language (the so‐called GRAIL for GALEN Representation and Description Language21) under
the umbrella of the EU GALEN and GALEN‐IN‐USE projects;
4. thanks to its formal definition and the supporting semantic instruments, ambiguity and
polysemy of the CCAM can be controlled (e.g. two CCAM entries cannot refer to the same
procedure); in parallel, translation and local customization of terms can be facilitated22;
5. it has been used in practice for more than 6 years by a nation‐wide healthcare system.

20

Entries are provided with adjusted point values for the medical work and time estimates following work of
the department for public health service of Harvard University, Boston. This information is available for
approximately 30% of the entries, since for some of the procedures the information is simply not available (e.g.
anaesthesiology).
21

Rodrigues JM; Trombert‐Paviot B; Baud R; Wagner J; Meusnier‐Carriot F. Galen‐In‐Use: using artificial
intelligence terminology tools to improve the linguistic coherence of a national coding system for surgical
procedures. Medinfo (Canada), 1998, 9 Pt 1 p623‐7
22

Rassinoux AM, Ruch P, Baud R, Lovis C. Semantic handling of medical compound words through sound
analysis and generation processes. Proc AMIA Symp. 2000: 675–679.
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Table 3 Example of CCDAM procedures with cost weight and estimated duration for procedures.

Other national agencies, such as the German DIMDI, are now officially considering the CCAM as an
alternative to both the OPS‐301 and more interestingly as an alternative to the American Procedure
Coding system (PCS)23. Below, we provide an extract of a comprehensive study24 made by a German
advisory group from the University of Freiburg (im Breisgau) to evaluate the feasibility of adopting
the CCAM for Germany as opposed to initiating a new terminological system:

23

http://www.dimdi.de/static/de/klassi/prozeduren/pcs/basccam.htm

24

http://www.ncbi.nlm.nih.gov/pubmed/17581727
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“A working group of the National Board for Classification in Health Care at the Federal Ministry for
Health (KKG) concerned itself between 1996 and 2003 with the topic of a possible follow‐up
procedure classification system for the actually used "Operation and Procedure Coding System"
(OPS‐301), which was introduced to Germany in the mid 1990's. In the context of a feasibility study
the American "Procedure Coding system" (PCS) and the French "Classification commune des actes
médicaux " (CCAM) were examined and evaluated as possible follow‐up classifications. In this study,
it could be shown that the CCAM has great advantages over the pure multiaxial PCS. The strength for
that is its medical content, its construction, the methods used and in particular the usability by
physicians, the ease of statistic evaluations and the support to maintain the CCAM.”

In conclusion, it seems reasonable to consider existing alternatives to the CHOP, with particular
attention to the CCAM.
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5 Results and Discussion
5.1 Quantitative Benchmarking of Terminologies and
Information Models
The following validation methods allow describing and selecting standards for eHealth. The
evaluation criteria described in section 5.1.1 were applied to terminologies and information models,
respectively. The results show the overall relative score and a summary of the evaluation results is
provided for each evaluated terminology and information model. At the end, we will show selected
use cases demonstrating where and how terminologies can be applied and come up with a
recommendation for a family of terminologies that can be considered.
However, it should be noted that many terminologies, in particular classification systems, have been
developed for a specific purpose and that some criteria such as coverage might not be applicable
when comparing such terminologies. Furthermore, this methodological exercise carries the drawback
to force comparison between extremely different resources, which means that those criteria cannot
be applied without careful qualitative analysis.

5.1.1 Terminologies
In the context of eHealth, terminologies are systems for the digital representation of knowledge
content. Knowledge can be available in the form of simple lists of items or as a complex knowledge
hierarchy. eHealth terminologies serve as a standardized representation of clinical data, which may
allow exchange, consolidation and interpretation of data. The terms made available by terminologies
for the production of data instances represent the atoms of a semantic representation of qualitative
data.
Optimal terminologies must fulfil several criteria to be usable in practice. These criteria have been
developed in the last decades and can be classified as content, form, use relevant and economic.
They are shown in the Table 1. Table 1 also contains suggestions for the weighting of criteria; this
weighting can be revised and adapted with the client.

Type
Content

Name/Source
Domain coverage
(Cimino, 1998)

Description
Terminology covers intended domain
well

Weight25

Modality
Indispensable

5

25

1- low, 5 - high
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Redundancy‐free
(Cimino, 1998)

Terminology does not include duplicate
concept descriptions

Necessary

5

Concept centricity
(Cimino, 1998)

Terminology is based on concepts rather
than symbols

Possible

2

User view (Cimino,
1998)

Terminology allows for multiple
(consistent) views

Indispensable

5

Contextuality
(Cimino, 1998) (Rector,
Qamar, & Marley,
2009)

Terminology respects lexical instantiation
(usage together with information
models)

Necessary

3

Knowledge structuring

Knowledge is organized by basic
principles, structured (hierarchical
construction, correct application of
subsumptionm, genus‐species‐
differentiation, mutually‐exclusive‐and‐
collectively‐exhaustive principle)

Necessary

4

Ontology basis
(Grenona & Smitha,
2004)

Utilization of a canonical Ontology as a
basis for knowledge structuring:
principles that classify entities, which are
described by the ontology, meaningful

Possible

1

Non‐mnemonic
encoding

Codenames do not have an own
semantic (otherwise there may be
problems during the use)

Necessary

4

Transparent versioning that enables
backward‐ und forward‐compatibility

Mandatory

3

Digital interpretability
(Baader, Calvanese,
McGuinness, Nardi, &
Patel‐Schneider, 2007)
(Russell, Norvig, Canny,
Malik, & Edwards,
1995) (Sowa & others,
2000)

Terminology is represented in a canonical
data format that is persistent

Indispensable

5

Digital interpretability
(Baader, Calvanese,
McGuinness, Nardi, &
Patel‐Schneider, 2007)
(Sowa & others, 2000)
(Russell, Norvig, Canny,
Malik, & Edwards,
1995)

Computer can assign boolean values
automatically

Possible

4

Digital executability
(Baader, Calvanese,
McGuinness, Nardi, &
Patel‐Schneider, 2007)
(Russell, Norvig, Canny,
Malik, & Edwards,
1995) (Sowa & others,
2000)

Computer can assign boolean values
automatically in finite time

Possible

1

Reliability of source

Source is authoritative and is accredited

Indispensable

5

(Munn & Smith, 2008)

Form

(Cimino, 1998)
Versioning
(Cimino, 1998)

Utilization
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on a national or international level
Availability

Terminology is available in the
foreseable future

Indispensable

5

International use

Importance of international use

Possible

2

Possible

2

Availability in Swiss‘
official languages

Economy

Tools

Availability of tools

Possible

1

Documentation

Availability of documentation

Indispensable

5

Ability of recoding

Ability of recoding

Possible

2

Construction costs

Necessary

3

Licence costs

Necessary

3

Maintenance costs

Necessary

3

Translation costs

Necessary

3

Sustainability

Necessary

5

Table 4 Assessment Criteria for Terminologies

To evaluate terminologies, the criteria given in Table 1 are scored from 1 to 5. This score is
then multiplied by the assigned weight. To calculate the total score for a terminology, the
sum of the weighted individual scores is summed up.
The column “modality” describes the significance of the criterion for the evaluation of a
terminology. If significance has the value “indispensable” and if the criterion is scored 1, the
terminology is eliminated.

5.1.2 Description and Motivation of complex assessment criteria
a. Redundancy‐free
Description: a Terminology should contain every concept only once; however, synonym terms are
welcome
Motivation: If a term exists several times and is described with different codes, a uniform code is not
possible consistently. An example for this is SNOMED, whose multiple redundancies avoid a good
inter‐rater reliability (Andrews, Richesson, & Krischer, 2007).

b Concept centricity
Description: the units of the terminology are terms that have an exact meaning, which is clearly
defined so that a user can choose terms with clarity and certainty. In a multilingual terminology, a
symbol described the main description of the term; its translations are marked by further symbols
that describe the same terms.
Motivation: Insufficient concept centricity can lead to wrong coding and insufficient inter‐rater
reliability.
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c. Contextuatility
Description: Terminologies are used to enable lexical instantiation of qualitative information model
attributes, i.e. a classification “result” can have the qualitative attribute “symptom”. In this case and
concerning data processing, terms are being used as nominal instances. Since this is one of the main
uses of electronic terminologies, it is important to think about the capability to contextualize when
designing terminologies. The core element of this design is the structuring of composed terms and
phrases (such as “mild right‐sided hemiparesis”) and the segmentation of the term structures into
information model and terminology.

Motivation: If the task sharing of the information structuring is not thought out well, there are many
ways to express the same meaning with the lexical instantiation so that the interoperability can be
hindered. An example for a suboptimal conceived concept of contextuatility is SNOMED with its post
coordination model.

d. Knowledge structuring
Description: The knowledge shown in a terminology is organized by the basic principles of knowledge
structuring. Minimal criteria for correct knowledge structuring include the following:
a) The taxonomic hierarchy is built with realisation of Aristotle’s genus‐species‐principle.
b) The used subsumption relation is defined explicitly, unequivocally and correctly.
c) The subsumed terms show no intersection on any level of the hierarchy among each other
and their set union covers all subconcepts (mutually exclusive and collectively exhaustive).
Motivation: Without a correct knowledge, structuring it is very difficult to find a term in a
terminology using interactive browsing; it can lead to wrong coding. An example for this is SNOMED,
a terminology in which principles of knowledge structuring were ignored.

e. Ontology basis
Description: An ontology basis receives a terminology by a fundamental/upper ontology that
represents the knowledge derived from experience in basic categories so that a classification of items
of experience can be categorized simply and consistently. Examples for such canonical ontologies are
Basic Formal Ontology (BFO) or Suggested Upper Merged Ontology (SUMO)(Munn & Smith, 2008).
Motivation: This enables efficient and reproducible knowledge representation.

f. Digital interpretability
Description: If in a terminology axiomatic knowledge structures exist in propositional or predicate
logic, it is possible to assign logical values to evidence, which consist of terms and phrases with a
digital computer. This is not a necessary but an optional criterion that currently is not completely
fulfilled by any of the leading medical terminologies.
Motivation: The formation of contradicting axioms when creating terminologies can be avoided by
digital interpretability; the terminology can be used to classify instance data and it is possible to
detect the logical value of instance data automatically.
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g. Digital executability
Description: If a terminology can be interpreted digitally, executability means that the calculation of
the logical value can be done in a finite timeframe appropriate to the user.
Motivation: Non‐executable terminologies cannot be used for digital interpretability in practice.

5.1.3 Clinical Information Models
Clinical information models serve as storage and exchange of medical data in a structured format. A
standardization of such models in connection with a standardized use of terminologies to create
qualitative lexical instance data, presents a solid base for semantic interoperability. Although it is
possible to reach semantic interoperability without standard information models, this requires
technical background that does not exist in practice today.
Optimal information models need to fulfil numerous criteria in order to be used successfully in
practice. These criteria have been developed in the last decades and can be classified into content,
form, usage and economy. They are shown in Table 2. Table 2 also contains suggestions for the
weighting of criteria; this weighting can be revised with the client. The evaluation is done in the same
way as for the terminologies.

Type

Content

Form

Name

Modality

Weight
26

Content‐based
coverage

Existing content models largely cover the domain that
is necessary to fulfil the requirements.

Mandatory

4

Definition27

Glossary‐like definitions are needed to achieve mutual
28
understanding of terminology authors and coders .

Mandatory

5

Coverage

A common measure of quality is the number of
concepts of a terminology and its coverage regarding
the broad medical domain

Mandatory

10

Patient‐centred
care ontology basis

A patient‐centred care ontology basis is a structure of
basic terms of the episode of the reality that covers a
family of information models for the patient care
domain.

(Scheuermann,
Ceusters, & Smith,
2009)

26

Kurzbeschreibung

4

1‐ negative, 5 ‐ positive

27

As for today, most health‐related terminologies do not comply with this important property.

28

http://www.obofoundry.org/wiki/index.php/FP_006_textual_definitions
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Modular, multi‐tier
information
architecture

Essential

4

Models that are written in a language that does not
pre‐judge the choice of the implementation
technology. Models can be implemented using
different technologies according non‐functional
requirements and technical capabilities.

Essential

4

Modell allows for optimal representation on an
information technology level

Indispensable

5

Versioning of the
standards

Transparent versioning that establishes backward and
forward compatibility

Essential

3

Version mechanism
of the instance
model

Modell establishes possibility of complex version
control within an collaborative environment

Essential

5

Confidence of the
source

Source is authoritative and accredited on a national or
international level

Indispensable

5

Availability

Terminology can be expected to be available for the
near future.

Indispensable

5

International use

Importance of international use

Possible

2

Essential

3

(Beale, 2002)

The Information architecture consists of a basic part
that defines applicable types of the model language
and a part on this that defines model units for reusable
clinical information on a content‐level that can be
composed to larger units.
Semantic interoperability can be achieved by using a
unified modelling language and a distributed library of
model units. Models that are hard to maintain
regarding its size do not need to be distributed.

Technology neutral
model semantic
(Krafzig, Banke, &
Slama, 2005)
(Miller, Mukerji, &
others, 2003)
Digital darstellbar
und manipulierbar
(Miller, Mukerji, &
others, 2003)

Utilization

Available in Swiss
official languages

Economy

Tools

Availability of tools

Possible

1

Documentation

Availability of documentation

Indispensable

5

Costs for
construction

Essential

3

Licence costs

Essential

3

Maintenance costs

Essential

3
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Translation costs

Essential

3

Sustainability

Indispensable

5

Table 5 Evaluation criteria for information models

5.1.3.1 Detailed description and motivation of complex assessment criteria

a. Patient‐centred care ontology basis
Description: A patient‐centred care ontology basis is a structure of basic terms of the section of
reality that is covered by a family of information models that need to be used in patient‐care. The
basic terms are established with respect to the characteristics of the cognitive system. Figure 1
illustrates this with an example. This ontology shows three terms below “care.information”, which
comply with cognitive processes of the medical activity: history (rather inappropriately formulated)
complies with the origin of a clinician’s reflection on a case, opinion complies with the diagnostic and
therapeutic considerations in a case and instruction complies with the steps to be taken. From an
ontology view this illustration can be argued against (a classification of information corresponding to
the time axis may not persuade everybody), but it represents a clearly comprehensible attempt to
find basic terms of medical activity in patient care.

Figure 4: clinical investigator recording ontology from openEHR. The ovals show terms of ontology,
the blue terms show classes of the information model.

Motivation: a patient‐centred care ontology base allows for supporting patient care in a clinical
system adequately and allows for generating user views easily, which are intuitively comprehensible
for providers. For all model users (user and developer) the connection with the clinical reality is
evident. Therefore, it is easy to provide valid model instances.
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If the criterion is missed, this points to an information model that is not intuitively comprehensible.
This can lead to a weak design of user applications and misunderstanding with the use of the
application (providing model instances that are contradictory in content).

b. Modular, multi‐layered information architecture
Description: a modular information architecture consists of a basic part, which defines the applicable
type of the model language, and a part that builds upon the basic part containing semantic, reusable
models of clinical information by using model units that can be assembled to larger units. Semantic
interoperability is achieved because of a unified model‐language part and a distributed library of
model units. Larger and maintenance costly models do not need to be distributed and maintained in
a distributed environment.

Motivation: a modular information architecture avoids problems of large information models. Large
models need to be adapted continuously due to changing requirements of information systems in a
costly process. The experience of the last 25 years shows that such models are not convenient for
distributed computing in heterogeneous environments, since a consensus to use such large models
and the maintenance of local changes are not possible (Krafzig, Banke, & Slama, 2005). In a modular
architecture only a skinny model of the basis class and a library of components must be distributed,
from which members of an interoperability network enable the exchange of information. This library
can be extended continuously to increase the expressiveness of the model compositions (Beale,
2002).

c. Technology neutral model semantic
Description: models are authored in a language that does not prejudice the choice of the
implementation technology, i.e. models can be implemented in different technologies depending on
non‐functional requirements and technical possibilities.

Motivation: it is important with distributed computation to leave the node (members of an
interoperability space) their own choice of technology since technical landscapes are heterogeneous
and the individual nodes have good reason to use a certain technology. Technology‐dependent
models are restricted in their expressiveness by means of the underlying technology and are often
not adequate for the representation of the required domain content.

d. Versioning mechanism of model instances
Description: data instances that are compliant with models need to support versioning on the level of
the smallest data agglomerates (classes in object‐oriented systems), so that distributed and
simultaneous writing of an instance is possible (version management like in software development).

Motivation: only through version management, it is possible to use a central electronic patient
record in a distributed system.
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5.1.3.2 Interoperability Solutions
Besides terminologies and information models that are interoperability‐enabling components, there
also exist attempts to specify full interoperability solutions that go beyond mere components. An
example for such an attempt is epSOS, which is explicitly in the scope of this evaluation report. As
epSOS is the only full solution evaluated in this report, we do not describe general evaluation criteria
for solutions here, but provide a specific description and evaluation of epSOS in section 3.2.3.
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5.2 Terminologies

5.2.1 SNOMED
Overall evaluation score:
Main drawbacks of the resource:
-

-

Due to the complex structure, coding can only be done by experts to insure uniform coding.
For instance, “Mediastinitis” can be qualified with attribute “acute” but also subconcept
“Acute Mediastinitis” exists;
heterogeneous coding can lead to unexpected results when using post‐coordination;
there are some significant modelization errors, such as qualifier hierarchy and taxonomy or
misuse of genus‐species;
stringent licensing model.

The relatively low score is not surprisingly. SNOMED CT claims to be a comprehensive concept‐based
health care reference terminology with high coverage of terms to describe complex clinical
situations. It is incomparable in its power and coverage as it potentially covers most of the needs of
health care documentation. Over the past few years, SNOMED CT has raised significant attention of
domain experts, terminologists, linguists and, in particular, ontologists. Again, not surprisingly,
significant flaws and pitfalls have been reported and published over the last decade, leading to a
continuous process of improvement. A very important aspect is that, under the umbrella of the
IHTSDO, investment plans, governance model and long‐term sustainability of the resource seems
excellent. The IHTSDO currently streamlines development process implementation, e.g. change to
the model, a concept, or to policy. In addition, the openEHR Foundation aims at collaborating with
IHTSDO to create the best possible governance structure for supporting and sustaining future
development and adoption of SNOMED‐enabled archetypes. Due to the recently facilitated access to
the SNOMED CT sources, research activities are increasing all over the world and the interchange
between the SNOMED CT community and the academic world is strengthening.
Finally, SNOMED seems appropriate for fine‐grained encoding of clinical information, whereas today
more coarse‐grained encoding tasks are needed. This could definitely change with the development
of EMR.
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5.2.2 LOINC

Overall evaluation score:
(Laboratory part only)

Major reasons for the high rate:
‐
‐

excellent and detailed coverage of the laboratory domain with little redundancy;
excellent model for the definition of concepts via propositional semantics.

Weak points:
Clinical part not mature yet, semantic concepts less convincing, contains redundancies and immature
hierarchies.

5.2.3 ICD10
Overall evaluation score:

Major reasons for the high rate:
‐
‐
‐
‐

good domain coverage;
lack of redundancy;
poor semantic structure;
mandatory for billing.

Weak points:
‐
‐
‐

weak usage in context capabilities due to coarse granularity;
not digitally interpretable;
poor from a medical/safety perspective.

5.2.4 Alpha‐ID
Not assessed. The Alpha‐ID is based on the alphabetical index of the ICD‐10‐GM. Its structure is a
non‐mnemonic sequence number (identification number) that allows for identification of ICD‐10‐GM
textual terms by introducing more precise descriptions and synonyms.
The identification number acts as a non‐classifying diagnosis code that, moreover, contains no
detailed information. Its intended purpose is to establish digital processing of terms within medical
diagnosis. In contrast to the alphabetical index of the ICD‐10‐GM, the Alpha‐ID is cumulative and
contains terms that already have been deleted in the context of ICD‐10‐GM maintenance. That is,
Alpha‐ID codes may have no reference to ICD‐10‐GM codes in newer versions of the ICD‐10‐GM.
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One possible field of usage is e‐Prescription and particularly patient safety, e.g. using the Alpha‐ID in
combination with ICD‐10‐GM allows for precise coding of adverse drug reactions or events.

Figure 5 Example of Alpha‐ID codes for Adverse Events

An Alpha‐ID data set consists of, amongst others, a stable identification number, primary key
number29 (including dagger if applicable), asterisk number30 (including asterisk), additional code31
(including exclamation mark if applicable) and a text description.
The current version32 contains approximately 77.000 entries and multilingual support is on the way.

5.2.5 ATC
Overall evaluation score:

Major reasons for the high rate:
‐
‐
‐

excellent domain coverage;
lack of redundancy;
good usability for data mining purposes.

Weak points:
‐
‐

weak usage in context capabilities due to coarse granularity;
countries have varying codes (depends on the accepted indication).

5.2.6 SMERF

Overall evaluation score:

Major reasons for the rate:

29

Information about both an underlying generalized disease.

30

Manifestation in a particular organ or site that is a clinical problem in its own right.

31

Secondary diagnosis;

32

Version 2011
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-

simple reference terminology with clear taxonomic structure;

Weak points:
-

limited digital interpretability;
limited capabilities of recoding;
availability and sustainability;

SMERF is only driven and maintained by a small group within the VSFM and not widespread in use.
Its intended purpose is for diagnostic findings; however, according the documentation currently
available to the authors, it covers only a small range of what is currently needed.

5.2.7 Tentative Conclusion
We recommend the usage of the laboratory part of LOINC and the full usage of ICD10 and ATC, since
there is wide consensus today on the importance of those resources (Germany, France, Sweden,
epSOS). As for MedDRA and SNOMED CT, which both suffer from important flaws (see e.g. [7‐10] for
MedDRA), we would recommend to explore the feasibility of using such terminological systems in
the long run as they offer a broad coverage of medical descriptors. Those terminologies would either
replace or more likely complement domain‐specific terminologies (e.g. diagnosis, adverse effects,
populations, anatomy) if specific gaps are identified.
As for SNOMED, it seems especially appropriate to provide the glue needed to unify terminological
islands defined by ICD‐10 or ATC. Following developments in Denmark and Sweden as well as in
epSOS, we do believe that SNOMED CT is applicable to fill specific conceptual gaps.
As for MedDRA, deeper investigations would be needed. In particular, the transparent governance
model proposed by SNOMED CT via the IHTSDO is to be compared with MedDRA, whose design is
directly dependent on pharmaceutical manufacturers via the IFPMA (International Federation of
Pharmaceutical Manufacturers and Associations).

5.3 Information Models
5.3.1 CDA R2
Overall evaluation score:

Major reasons for the low rate:
CDA is conceived as a retrospective document as opposed to an ongoing patient‐centred medical
record which grows over time and to which many health care professionals contribute over the life of
a patient. The standard does not contain a versioning mechanism sufficiently strong to support the
usage of CDA to represent clinical information of a patient over time in a distributed, federal system
of health‐care professionals although all health‐care systems in the OECD are organized in that
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manner. CDA is a standard, which was developed without considering basic principles of information
modelling, as described in the following:
1. CDA has no ontological basis and an insufficient cognitive structure. Instead, it is based on
HL7 RIM, a world model that is in contradiction to the cognitive apparatus of humans. This
makes modelling very difficult and resulting models very hard to understand. For example,
consider that all CDA entries are derived from the RIM class Act, i.e. all entries in a CDA‐
based record are acts. This is in fundamental contradiction to the intuitive understanding of a
patient record that is not a collection of acts. Furthermore, the structuring of information as
given in time and space is inadequate, the simple time stamps are insufficient to model
events and the data generated over time. Another example for this lack of cognitive
structuring is the notion of clinical statements. Clinical statements are information structures
that can be entered to each section of CDA via an ActRelatonship. Because the clinical
statements can be used at each level of the CDA structure, they are not situated at a
homogenous level of ontological abstraction. This makes it difficult, to select adequate
information classes and leads to error‐prone data processing.
2. CDA has problematic information architecture. The way information is split between header
and body seems arbitrary and insufficiently thought‐through. The header allows the
capturing of information that has a massive impact on meaningful structures and content of
the body (specifically, this is true for the classes ParentDocument, ServiceEvent, Order and
EncompassingEncounter), i.e. many structures and content types which are possible in CDA
lose their meaning once certain information is entered into the header classes. However,
CDA describes no mechanism to enforce consistency between header and body, the
documentation even mentions that the body content can overrule the content of the header.
This obviously must lead to inconsistent CDA instances in practice. CDA has no multi‐layered
information architecture; it is just an XML schema. Although the component/section
construct allows models of arbitrary complexity, the possibilities to model the relationships
between CDA components and sections as well as the relationship to external information
entities is insufficient to account for the relationships which are found in clinical documents.
The CDA relationships defined for this purpose (component, entryRelationship and
reference) are not comprehensive and only allow binary relationships. Another problematic
aspect of CDA is the bodyChoice, a mechanism that allow the creation of unstructured bodies
devoid of computable semantics.
3. Model semantics not technology neutral. The model semantics of CDA are based on XML
schema and the HL7 methodology for refinement and localization. XML as a fundament of
model semantics is not technology neutral: XML is a technical serialization format and no
modelling language. Due to this binding to XML, the semantic of CDA is linked to a
technology, which was not developed for information exchange, but for text markup
(eXtensible Markup Language). XML is inefficient for information exchange. The HL7 methods
of refinement and localization cannot be natively mapped to relation database technology or
object‐oriented programming languages, but are also bound to XML. Therefore, the static
semantics and the model manipulation semantics are both technology‐specific.
4. CDA is problematic for digital rendering and manipulation. CDA instances are extremely
complex XML structures, which require very specialized tools for manipulation. Many
properties of the HL7 RIM cannot be implemented with standard object libraries in well‐
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established languages such as C# or Java. This incompatibility with standard basic technology
makes an adoption very difficult.
Overall, it is not recommended to use CDA as a standard to support a patient‐centric health‐care
provision system in which patients encounter many different physicians over time. Due to its
ontological and structural deficits, it is also difficult to build user interfaces which would feed
information into CDA instances, and the structures invite users to enter inconsistent data. The
technical problems of CDA make its usage in practice inefficient and very costly.

5.3.2 CCR/CCD
Overall evaluation score:

Major reasons for the low rate:
CCD, a CDA based standard implementing the continuity of care record specification, inherits almost
all the problems of CDA as described earlier. It is not a standard that can be used to support a
standard health‐care system setting with a de‐centralised model and encounters with multiple
physicians. The only CDA issue avoided in CCD is the header/body consistency problem.

5.3.3 openEHR
Overall evaluation score:

Major reasons for the high rate:
openEHR is a standard that is fully based on fundamental principles of building information models. It
is designed in a form that supports and improves both the flow and exchange of information
throughout a patient's chain of treatment in a decentralized and collaborative way. At the same time,
the design and implementation model of the Electronic Health Record (EHR) leverages the
development of tools that can be utilized by physicians in an intuitive way to support electronic
capturing and data analysis. One major disadvantage of openEHR is its low market penetration.

5.3.4 DICOM
Not assessed. DICOM (Digital Imaging and COmmunications in Medicine, http://medical.nema.org/)
is the state‐of‐the‐art standard in radiology. The standard has an extremely wide coverage as it is on
the one hand a communication protocol between imaging modalities and clinical applications such as
image archives and on the other hand an information model allowing to store image data and
associated metadata. Several terminologies are used inside of DICOM for example to code anatomic
regions broadly. Workflow management is another part that is included in the standard. The
standard has evolved since its creation in 1993 and is after its creation by the RSNA (Radiological
Society of North America) strongly supported by the medical device manufacturing industry.
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Evolutions of the standard are generally slow but there is steady work on including new areas of
medical imaging into the standard.
DICOM is used in IHE (Integrating the Healthcare Enterprise) to allow for the communication in some
use cases, mainly to exchange data between HL7 and DICOM.
The use of the standard is free of charge and draft documents of the standard can be downloaded
freely from the Internet. Printed official versions need to be paid for. Updates of the standard are
regular. Creation of new images requires a DICOM UID (Unique Identifier) that needs to be paid for.
Although the standard exists in English only, it is rather meant for machine‐machine communication.
Many tools exist. An XML version of the standard is also available.

5.3.5 RadLex
Not assessed. RadLex (Radiology Lexicon, http://www.radlex.org/) is a standard that was originally
created to manually annotate case descriptions in the radiology field in a uniform way. The standard
contains several axes that can be coded separately for currently 32,000 terms. Supported by the
RSNA (Radiological Society of North America) the standard includes several committees for various
domains of radiology that extend the standard.
RadLex is entirely free of charge. Wherever possible the standard is based on existing terms or
terminologies and part of SNOMED‐CT is being used in the standard as well. It is not updated but
made available for RadLex free of charge.
RadLex can be downloaded in Protégé format and tools exist for querying it via the web. It currently
exists only in English but a German translation has been announced.

5.3.6 Tentative Conclusion
We recommend to not strictly impose a single information structure, but possible develop incentives
for the health care market actors to use appropriate models for information interchange. Clear
guidance regarding the long‐term sustainability of the standards (model and terminologies) is
required for the vendors.
However, from a semantic perspective, we do not fully agree with the recommendations given by the
subproject “Standards and Architecture” (“TP Standards und Architektur”). Indeed, we would highly
recommend considering the archetype‐based approach proposed by the openEHR reference model
as a complement to HL7 CDA. Indeed, archetypes could be used as shared components on top of
which market participants can create solutions that fulfil their requirements. The difference between
the HL7 V3 and OpenEHR is that HL7 originally aims at modelling the information to be exchanged
between information systems – it is a messaging specification – while openEHR adopts a holistic
clinical description approach to cover any EHR‐related description need.
Finally, we should remark that IHE is, in principle, agnostic about the foundational architecture of
clinical information systems so that IHE profiles could be designed to process HL7 as well as OpenEHR
contents. Nevertheless, IHE profiles express the need of IHE’s stakeholders, which tend to promote
HL7 standards.
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5.4 epSOS
The following section is structured as follows: we first evaluate the quality of the documentation, the
health economic significance of the Use Cases and the quality of the proposed solution. We then give
a recommendation for the Swiss eHealth endeavour.

5.4.1 Evaluation
Overall documentation quality
Although the key papers of the epSOS documentation are relatively well written, it is not easy to
understand the overall set‐up of epSOS. Minor reasons for this are the lack of document guidance (a
description that states which documents are to be read in which order) and poorly written
management summary sections in the individual papers. The major reason for the difficulty to
understand the solution is that the central architectural document, the deliverable “D3.3.2 Final
epSOS System Technical Specification”, fails to make explicit that epSOS really is a message‐oriented
integration broker with a canonical data format and does not use the enterprise integration
vocabulary that was established over the last 10‐15 years (e.g. the documentation does not mention
endpoint, MoM or message‐oriented integration architecture).
Document D3.4.2_epSOS_Common_Components_Specification_01 states that the epSOS solution is
designed using a SOA approach. Now this is not the case: epSOS is an integration broker with a
modular functionality split (thus fulfilling one of the SOA principles).

Relevance of the Use Cases for the EU and Switzerland
The first use case (cf. A1) is of little health economic relevance; therefore, it seems to address
political needs more than direct market and population needs. Indeed, it happens extremely rarely
that a medication is not dispensed in the country where it is prescribed. The use case thus seems
constructed at least partially for the sake of political convergence between EU countries and to
promote EU mobility in the health market. Interestingly, such prescription/dispensation scenarios are
probably rarely needed but maybe in some border regions around Switzerland (e.g. Basel or St.
Gallen).

The second use case about patient summary exchange (cf. A2) might be of a more obvious relevance
not only in the EU, but also in every health care system at the national and local level, although one
could argue that it would often be preferable to enable access to the full EHR rather than an arbitrary
summary. Under the safe assumption that exchange of clinical documentation per se is important
and that endpoints are not seen as individual countries, but as generic eHealth participants, the
problem of exchanging basic patient information is indeed universal and can easily be applied to
Switzerland.
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Quality of the proposed solution
1. Integration approach – Although the documentation to describe the epSOS solution is not always
easy to understand33 (IB), the proposed integration architecture is the best solution to the problem
of integrating multiple legacy systems in a decoupled manner leaving the legacy systems essentially
unaware of the integration (Hohpe, Woolf, & Brown, 2004). The modular services that constitute the
integration broker are well defined and fulfil the requirements described in the use cases under the
assumption that national health care systems can be wrapped with a single interface.
If the authors would have been aware that the solution is an IB, they could have gone one step
further by designing epSOS as an Enterprise Service Bus, which would have added the advantage of a
distributed infrastructure to the IB (Chappell, 2004).
Although the integration approach is correct in theory, in practice most of the EU countries
participating in epSOS do not have a national health care system infrastructure that could be
wrapped by epSOS interfaces (NCP). They rather consist of decentralised landscapes with multiple
heterogeneous island systems with multiple EHRs per patient. For such a landscape, a single interface
in the form of an NCP cannot be a solution. The epSOS integration approach therefore presupposes a
technical landscape that does not exist in most of the member states of the EU but that epSOS
contributes to establish. As such, epSOS is to be seen as a very applied R&D project that covers all
aspects of eHealth (terminological resources, information models, governance, legal framework,
economic sustainability, industrial deployment).

2. Canonical data model ‐ The models are based on CDA, CCD and other H7v3 RIM based message
structures. This choice has two major problems regarding content and structures.

2.1 Content models
In a semantic integration scenario, canonical data models are designed based on the data content of
the endpoints that are to be integrated. I.e. one designs the model based on the content that is to be
exchanged based on the content of the exchange partners. However, epSOS has chosen HL7 content
models, which were designed at the green table expressing what the HL7 participants that are not
representative of the health care system professionals (the end users) would like to exchange. This is
however not the content that is found in today’s eHealth systems, which contains very little
structured data. Several health care systems are not centralised and the systems of the health care
providers do currently not store the medical information required by the target structure of the
three epSOS pivot documents in a way that allows automated transformations into it: it is technically
not possible to automatically generate a CDA‐based epSOS Patient Summary from the free text
content of a typical EHR. Some systems have structured data for drug prescription, but often not at
the fine level of granularity of the epSOS target model; although developing structured
representations is clearly an objective.

33

Accessing documentation is made even more complex because basic search full‐text functionalities are not
available on the epSOS collaborative platform.
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2.2 Structure
The HL7v3 RIM based models used in epSOS suffer from practical limitations. The HL7 RIM fails to
model any domain adequately as it is in contradiction to the basic foundations of knowledge
representation (Smitha & Ceustersc, 2006). The way clinical data are modelled using the RIM is
counter‐intuitive and in contradiction with fundamental principles of cognition, e.g. the Aristotelian
genus‐species principle by which a subtype of a type has at least one differentiating property (e.g. a
mammal is an animal with live birth and breast feeding) ‐ in the RIM, any derived subtype has fewer
properties than the ancestor type. The HL7 approach also violates the fundamental principles
required to achieve semantic interoperability (Landgrebe & Smith), such as domain boundaries, level
of abstraction, knowledge reuse, enterprise requirements, information modelling, computational
model and architectural framework. As shown above, CDA itself adds multiple problems on top of
the fact that it is based on the RIM.

Furthermore, HL7v3 RIM based models seem very difficult to implement (Landgrebe & Smith). In
contradiction with the situation of HL7v2, there are only few HL7v3 commercial implementations
available as of today, a clear indication of the lack of market acceptance for HL7v3. Apparently, using
HL7v3 for eHealth interchange creates multiple problems, as evidenced by the failure of the NHS’s
Connecting for Health or the US’ National Cancer Institute to use HL7v3 after excessive spending (the
NCI has just given up the usage of HL7 [NCI, Report of the Board of Scientific Advisors Ad Hoc
Working Group March 201134]).

To model and display prescription properly, epSOS is currently developing epSOS‐specific CDA
viewers, which could hinder interoperability at a global level.

5.4.2 Tentative Recommendation regarding epSOS
A generalised version of the second use case used as a foundation for epSOS is of high relevance for
any health care system but the CDA‐dependency can be problematic.
The main reasons are: i) though the basic choice of an Integration Broker for integration of multiple
legacy systems is correct, the architecture is not adapted to a space with multiple participants
(endpoints). For this purpose a full‐fledged federated or redundant hierarchical ESB architecture
would be needed. ii) The canonical data models are not derived from the content present in the
systems of the health care participants so that the data models will not be instantiated with real data
upon usage but are exchanged as almost empty models. iii) The models cannot achieve computable
semantic interoperability as they are not machine interpretable. iv) The proposed HL7v3 RIM based
information structures are difficult to implement as theoretically evidenced by research results and
practically shown by at least two failed large‐scale HL7v3 implementation attempts at the NCI and
the NHS and a potential failure in Canada (Canada Health Infoway). Furthermore, CDA itself is not

34

http://cancerletter.com/downloads/20110304_2/download
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sufficient to achieve satisfying semantic interoperability and value sets need to be defined, for
instance based on SNOMED.
Instead of using epSOS as it is, we recommend a solution based on the concrete requirements of the
Swiss eHealth system. It is probable that such a solution would encompass message‐based
integration and a federated integration broker (ESB) approach but surely with different canonical
data models than those proposed by epSOS, possibly based on openEHR. For EU compatibilities,
epSOS compliance seems a must but this can also be achieved using openEHR data models.

The epSOS terminology (MVC/MTC) is a bottom up effort to achieve the previously described epSOS
use cases. It is therefore of practical interest for Switzerland. Nevertheless, a Swiss‐specific initiative
disregarding EU‐related scenarios could be obtained with a more compact value set and with less
heterogeneous terminologies. Interestingly, epSOS shows a reasonable usage of SNOMED CT as it is
practically used to fill specific gaps when no international standard is available (e.g. severity, social
history or unknown information such as Medical history unknown, No medical history). However, it is
worth observing that MedDRA has descriptors likely to represent some of these gaps, e.g. scales of
severity.
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5.5 Selected Use Cases
5.5.1 Practical Deployment of Terminology in Healthcare
In all reported use‐cases, we emphasize the fact that terminological resources should be integrated
transparently and in a seamless way for the end‐users. In practice, terminology systems are often
partially hidden. For instance, clinicians are working with terminology subsets. End‐users are also
working with navigation tools (browsers, tree‐views) or with data capture interface, which hide the
underlying complexity of the terminological system.
Thus, we can refer to a layering approach promoted and adopted by (Mauro, 2009). This approach
distinguishes between four layers of terminology:

(1)
(2)
(3)
(4)

Natural Language (what the patients as well the healthcare providers will use),
Data Entry Language (e.g. check boxes, controlled lists, tree views),
Reference Terminology (e.g. SNOMED, MedDRA),
Classifications (e.g. ICD‐10, CHOP).

Such a layering approach is implemented at the University Hospital of Geneva, where the authoring
of questionnaires is supported by SNOMED CT. In such a setting, end‐users do not interact directly
with the source terminology. Instead, a trained medical informatics staff member develops the
interface needed. Thus, “translation costs” are pushed on the development side and the terminology
is used to control the data capture and template design. The direct consequence of such an approach
is that healthcare institutions tend to create and maintain their own internal thesaurus as done for
instance by Kaizer Permanente, which has spent 15 years developing what they call the Convergent
Medical Terminology (CMT, which they have now donated to IHTSDO), to bridge the terminology gap
between the language physicians use and a terminology such as SNOMED and classifications such as
ICD‐9/10.
At the Data Entry / Reference Terminology boundary, a few approaches have been tried.
a) use a guided approach, where the clinician enters some term familiar to them and the
system proposes possible terms from the reference terminology;
b) formalize and dictate the use of a data entry terminology (Kaiser Permanente approach, they
can dictate the Data Entry terminology to its clinical staff and then map this in the
background to the reference terminology), or
c) allow the clinical staff to use their own “language”, then post‐process the documents using
natural language processing techniques to map their terms to the reference terminology; see
for instance SNOCat (SNOMED CT Categorizer, (Ruch, Gobeill, Lovis, & Geissbühler, 2008)),
which is routinely used by hospitals running the PatientOS’ open source Electronic Medical
Record (EMR) system35.

35

http://www.patientos.org/blog/?cat=5
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d) Related machine learning approaches, able to exploit already encoded health records to
suggest codes, can also apply (cf. (Ruch, Gobeill, Tbahriti, & Geissbühler, 2008) (Pakhomov,
Buntrock, & Chute, 2006)).

The Reference Terminology / Aggregate Terminology boundary is generally handled by the system
using a predefined mapping. SNOMED provides mappings to ICD‐9/10, and the US National Library of
Medicine (NLM) has done an enormous amount of mapping in the UMLS. It is worth observing that
such an approach is also promoted by pharmaceutical companies for clinical data capture, with
mapping to MedDRA; see e.g. the EHR4CR project, under the umbrella of the EFPIA (European
Federation of Pharmaceutical Industry Association).

However, this approach is limited due to the costs related to construction and maintenance of
predefined mappings and building of tools. For instance, smaller hospitals with limited IT‐budget
might not be able to establish such a system. Thus for smaller institutions, better navigation tools as
well as (public) available terminology services such as Semfinder36 are needed to leverage the
process of structured biomedical encoding at source (cf. section 4.4).

5.5.2 Swiss Vaccination Record
The project benefits from the support of a wide range of communities: physicians, pharmacists and
public health representatives. The topic is also very timely in Switzerland, whose vaccination rate is
regarded as low compared to neighbour countries. Finally, it has the advantage to target the delivery
of a service:
1. which has today worldwide no equivalent,
2. which is directly useful for several types of complementary users (e.g. physicians,
pharmacists, patients),
3. whose complexity is high but yet manageable compared to other envisaged use‐cases (e.g.
Patient Summary, e‐Prescription).
The complexity of the project lies in its broad coverage of the vaccination problem. In particular, it
aims at delivering together:
1. a resource to share patient‐related data (e.g. vaccination history, allergies to antigens...),
2. a decision‐support instrument for professionals (e.g. a vaccination plan; updated
geographical maps using ZIP codes for regional specificities, e.g. tick‐borne encephalitis37),
3. critical support for improving public health (e.g. built statistical indicators);
4. an alerting system for patients, who can receive notifications when vaccinations are needed.

36

Coding system that supports free‐text input.in German http://www.semfinder.com; in French
http://eagl.unige.ch/EAGLb/.

37
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From a semantic perspective, the chosen approach is largely ad hoc and relies on the comprehensive
expertise (InfoVac/ViaVac38) of domain experts like Prof. Siegrist. The terminological resources
needed to achieve the project include a subset of the WHO‐ATC and their combinations with no
more than 200 unique object identifiers for vaccines (i.e. a specific antigen). The application not only
lists currently marketed products but also products that are not more marketed in Switzerland if they
have been available in the past. Diagnosis and tests are currently excluded from the scope of the
project. Additional information such as allergies or medical conditions (pregnancy, age‐related
groups) are likely to be obtained from external Electronic Health sources, which could personal
(EMR) or institutional (EHR's hospitals). Specific harvesters are available or under development to
link EHR data with the vaccination record (e.g. with the Dossier Patient Intégré at the University
Hospitals of Geneva).
Altogether, the Swiss Vaccination Record seems to demonstrate that physicians and health
professionals in general (e.g. pharmacists) are ready to adopt structured data capture systems when
the system is able to provide effective decision‐support.
As for today there are still pending issues such as the availability of legacy personal identifiers for
Swiss citizens but – if successful – the project is likely to act as a beacon project and door opener for
eHealth in Switzerland not only to establish data sharing standards for patients and professionals but
also to promote decision‐support systems in the domain.

5.5.3 Electronic Prescription
Electronic prescribing (e‐Prescribing) is the digital transmission of prescription information from
physician to the community pharmacy. Electronic prescription (e‐Prescription) is the digital
equivalent of a paper prescription form. Nevertheless, in a broader sense, both terms include the
process of prescribing, dispensing39, administering and monitoring of medications. In addition, e‐
prescribing systems allow for patient safety features such as drug‐drug interactions check, alerts on
wrong indication or contraindication, and dosage calculation based on the current patient’s medical
condition (e.g. renal or liver impairment, weight, allergies). Due to its accessibility compared to paper
prescriptions, physicians, pharmacists and other actors have the ability to access the complete
medication history of a patient and thus have a better basis for decision‐making.
E‐prescribing systems are typically based on CPOE systems, and therefore there is a necessity to
identify stakeholders and their roles (sender – physician; receiver – pharmacist, patient; intermediate
‐ dispenser) involved in the prescription process. One essential prerequisite is the use of appropriate
standard terminologies and nomenclatures for identifying drug products, packages, chemical
substances and adjuvants, dosage information including units of measurements etc. Typically, such

38

www.infovac.ch is the public portal ; the ViaVac expert system is commercially available as a standalone
application.
39

Most advanced eHealth projects, such as epSOS, tend to separate between e‐Precription (the generation of
the prescription by the health professional) and the e‐Dispensation (the act by which a pharmacist provides
access to the drug). However, most projects focus on the e‐Prescription since it is the first and mandatory
building bock to achieve further processing steps within a given episode of care.
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information as well as information about pharmacodynamics and –kinetics will be retrieved by a
unique identifier for a drug product or package from a drug information database.
The WHO maintains such standardized identifiers ‐ generic names (International Non proprietary
Names – INN40) ‐ to identify pharmaceutical substances or active pharmaceutical ingredients.
However, under certain circumstances, prescribers need the ability to prescribe by brand names.
Additionally, pharmaceutical information (Summary of Product Characteristics ‐ SPC) for drugs within
generic group may differ. Therefore, a unique identifier for brand names is needed in order to access
pharmaceutical information for a given brand name properly.
One Swiss nation‐wide code that is applicable to link to such information is the Swiss Pharmacode
maintained by the Swiss company e‐mediat. However, the Pharmacode will be replaced by the GTIN
(Global Trade Item Numbers, formerly EAN) in the future. Besides, the Swissmedic (Schweizerisches
Heilmittelinstitut) already assigns GTIN codes to each authorized drug package. Unfortunately, there
is no unique European Identifier for drug products that can also be utilized and mapped to locally
authorized drugs. Although RxNorm provides normalized names for drugs and links its names to
common drug vocabularies, due to different pharmaceutical markets (e.g. different brand names),
mapping to RxNorm is incomplete (country specific).
Among others, a prescription has to comprise essential elements necessary for complete, safe, and
accurate prescription writing (cf. PGEU Policy Statement: PGEU Policy Statement41):










Identification of patient (name, birthdate, address, gender, health card id, etc.)
Identification of prescriber (name, ID/Licence number, address, signature, etc.), also for non‐
physician prescriber
Identification of dispenser
Name, pharmaceutical form, and Strength of drug
Quantity to be dispensed
Dosage including duration of treatment and repeats if applicable
Indication for use
Date of issuance
Authentication and validity of prescription

The following table includes essential terminologies (resp. vocabularies) to identify elements of the
treatment in order to access drug information and to leverage decision‐making.

40

http://www.who.int/medicines/services/inn/innquidance/en/index.html

41

http://www.pgeu.eu/Portals/6/documents/2011/10%2012%2001E%20PGEU%20Policy%20on%20Recognition
%20of%20Foreign%20Prescriptions%20‐%20FINAL.pdf
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Element

Standard Terminology

Brand name

GTIN, SwissMedic‐Code, Pharmacode

Generic name

INN

Active ingredients

ATC, CAS42‐Number, INN

Indication

ICD‐10, ATC, MedDRA, SNOMED

Strength and units

UCUM, SI, Units of Measurement (ICH)

Pharmaceutical form, route of administration

EDQM

Table 6 Terminologies for Prescription Use Case

5.6 Selection and Prioritization of Information Models
This section attempts to provide a list of priorities to design a management policy for information
models.

5.7 Toward a Family of Swiss Terminologies
Inspired by the WHO FIC (Family of International Classification), we propose to define a set of
terminologies (so‐called Family of Swiss Terminologies or FaST), which will be carefully maintained
(including translations) and made available via a single entry point (coordinating entity). The starting
point to define the content of FaST is the section “Situation and Requirements in Switzerland” and
Table 1, which attempts to describe comprehensively the most common terminological resources
currently in used in Switzerland.
Out of this 20‐item list, we aim at defining the most important terminologies. We try to take two
main evaluation criteria into consideration:
1. Patient safety: how important the terminology is to improve the exchange of patient information
for data related to use cases such as e‐Prescription and Patient Summary;
2. Systemic impact: how important is the terminology considering the number of users, their roles
and institutions and the applicability and adoption of the terminology in practice.

High priority terminologies: Patient safety and systemic impact
EDQM, UCUM and the Swiss Compendium43 respectively swissINDEX44 are regarded as high priority
clinical resources because they are needed to encode unambiguously a pharmaceutical prescription
(typical use‐case: e‐Presciption) (Hartel, Staub, Roder, & Eggli, 2011). The recommendation includes

42

CAS = Chemical Abstracts Service – Standard for chemical substances. CAS Registry Numbers are privately
owned codes, however they are also included in PubChem, which is freely available and maintained by the
NIH/NLM.
43

http://kompendium.ch

44

http://e‐mediat.ch
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also the ICPC (International Classification of Primary Care) since it is significantly appropriate to
describe patient problems (typical use‐case: Patient Summary). Additionally, there is a need for such
patient‐related resources to provide and maintain mappings to ICD‐10, which is finally listed in the
high‐priority set of terminological resources. Indeed, while ICD‐10 is mostly used for billing purposes
(compared to its original intended purpose), it is also a useful resource to describe unambiguously
diagnosis to leverage the communication among healthcare professionals (typical use‐case: Patient
Summary). Thus, it could indirectly help improving patient safety. Similarly, CHOP (Schweizerische
Operationsklassifikation) can be used to describe carefully present of past interventions (e.g. surgery,
radiology) received by the patient (typical use‐case: Patient Summary). For CHOP, it is important to
question its sustainability as the US NCHS is now giving up ICD‐9 CM (see recommendations).
Alternative terminologies such as the French CCAM could be considered 45 . Further, nursing
terminologies are important for quality of care and should be integrated into terminologies of level 1
as soon as possible. The ICNP (International Classification for Nursing Practice) is a possible candidate
since the ICN (International Council of Nurses) is cooperating with the IHTSDO to coordinate
development of both and SNOMED under the auspices of the US NIH46.
Altogether, we propose the following prioritized list of terminologies (Figure 3):
Level 1. Absolutely needed to implement today any basic eHealth strategy: ICD‐10 GM, CHOP,
EDQM, UCUM, GS1, swissINDEX, ICPC;
Level 2. Of strategic interest for specific types of users (e.g. pharmaceutical industries, lab vendors,
tumour registries, PACS vendors): WHO‐ATC, WHO‐ART, CDISC, LOINC, ICD‐O, DICOM. While today
DICOM is largely used to describe images, RadLex could also become important in future, as it is now
being cross‐mapped with SNOMED.
Level 3. Other resources to be considered are the following: ICNP, ICF, MedDRA. SNOMED CT is
recommended already today for those who need fine clinical encoding but in principle, this can be
achieved without requiring full IHTSDO membership and existing distribution channels are satisfying.

The proposed priority levels must be interpreted from a public health perspective. Thus, MedDRA is
located in the low priority circle although it is intensively used by pharmaceutical companies to
perform clinical trials due to FDA regulations. However, from a government perspective MedDRA is
neither of high priority (it is not used by the healthcare system) nor is there a requirement for a
specific infrastructure since the EFPIA (European Federation of Pharmaceutical Industries
Association) already maintains the resource and the web services to access it. Similarly, WHO‐ART is
used by Swiss healthcare institutions to report on adverse effects as requested by Swissmedic,
however its usage must be regarded as marginal compared to for instance ICD‐10 and there exist
satisfying dissemination channels for the limited number of actors involved in the use of the
resource.

45

DIMDI is officially considering such alternatives (CCAM and PCS) :
http://www.dimdi.de/static/en/klassi/prozeduren/pcs/index.htm
46

http://www.nlm.nih.gov/news/IHTSDO_icn.html
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Discussion on SNOMED
We also want to stress that any medium‐term development (beyond 24 months) should seriously
consider using SNOMED. The status of SNOMED should remain special because in the next two years
we believe that it should mainly help filling those gaps that already used terminologies cannot cover.
Such a vision is fully consistent with plans made by the most advanced countries in eHealth such as
Denmark and Sweden. Moreover, those in Switzerland who already use SNOMED for specific
developments do not really need a full endorsement by Swiss authorities. It means they can continue
working with the SNOMED in English the way it is distributed today via the UMLS or epSOS. Beyond
this couple of years, there might be a need for a distribution of SNOMED at national levels, which will
imply at least partial translation (mainly for safety reasons as argued in Denmark) in national Swiss
languages, as well as full IHTSDO membership. In the meantime, partial translation and mapping to
Swiss terminologies will be available as results of pilot projects such as epSOS.

Figure 3: concentric representation of terminological resources according to logical/chronological
priority levels. * The status of SNOMED is discussed below.

All terminologies should be maintained in coordination with national and foreign institutions (e.g.
Swiss Federal Statistical Office, WHO Collaboration Centres or DIMDI) to reduce maintenance costs.
As for the development of the infrastructure, the following implementation plan is proposed to
maintain and make available these electronic resources for everyone on a regular basis:
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2012‐2013: Set up of a web site, where legacy contents can be downloaded for level 1 terminologies,
following the model proposed by http://icd10.ch ;
2014‐2015: Set up of standardized CTS terminological services for level 1 terminologies;
2016‐2017: Set up of standardized CTS terminological services for most terminologies used in
Switzerland at a national level; starting with terminologies described in level 2.
It is recommended to keep the so‐called Family of Swiss Terminologies (FaST) relatively small during
the first years (2012‐2015) so that efforts can be allocated to developing a robust infrastructure
including technical IT services and routine quality control procedures.
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6 Recommendation for Switzerland
6.1 Recommendation for Regulation (Predefinition) of
Content Structures
6.2 Procedure ad Responsibilities
A domain such as semantic interoperability in the medical field is a domain with many interests and
many potential conflicts, as a large number of partners need to communicate with each other. There
are natural contradictions among the partners, as standards that are easy to code and small are
often not complete. Updates to medical standards are very often necessary to keep them useful and
functional and costs for standards and their updates can in some cases be high. No single report can
be the basis for decisions in this complex field and the current document can only be an idea on the
strategy of Switzerland in semantic interoperability. International developments need to be followed
closely and decisions need to be made based on these developments and potentially promising
directions.
To create a sustainable system that could guarantee updates to strategies it seems necessary to have
an organization at the federal level that works with the cantons to develop a global strategy. Similar
to organization such as the DIMDI (German Institute of Medical Documentation and Information) in
Germany or the ASIP santé in France such an institution needs to survey developments and propose
decisions on semantic interoperability based on the input from stakeholders in Switzerland and also
based on international developments. However, for Switzerland, we recommend a less centralized
model than for Germany or France; as the “Swiss eHealth Institute” should mainly act as a
coordination network47.

Duties of the Swiss eHealth Institute
From an international perspective, this new body should coordinate Swiss activities in the field and
represent Swiss authorities when discussing with foreign agencies such as DIMDI. From a national
perspective, it will be responsible to maintain services to access Swiss‐endorsed terminological
resources. It should be responsible for the validation of translation as well as terminological
mappings between terminologies.
Indeed, in semantic interoperability for eHealth there must be a continuum from local (institution‐
specific), cantonal, national and international initiatives. Fully compliant with subsidiary principles,
a national coordination level is recommended to discuss with peer European and international
agencies as well as to coordinate Swiss activities.

47

In Switzerland, the example of the Swiss Institute of bioinformatics, which is a private foundations, could also
be considered (http://www.isb‐sib.ch/).
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6.3 Licensing Aspects
Licensing models and costs will be discussed for some major terminologies and the one that have
been identified for level one of the FaST. The following terminologies are arranged by the
maintaining organization.
Regenstrief Institute48:
UCUM
UCUM is maintained by the Regenstrief Institute and is published electronically (HTML and XML
format). According the licence agreement, UCUM can be used, copied, or distributed without
payment of license fees or royalties. The Regenstrief Institute need to be notified if the licensee
translates UCUM and any related material. In that case, all rights have to be assigned to Regenstrief
Institute.
LOINC
LOINC is also free to use without payment of license fees or royalties including search and mapping
utilities provided by the Regenstrief Institute. The Regenstrief Institute need to be notified if the
licensee translates UCUM and any related material. In that case, all rights have to be assigned to
Regenstrief Institute.

DIMDI:
ICD‐10‐GM
DIMDI has contracts with WHO to officially translate and redistribute ICD‐10 (German Modification).
No costs are associated with this contract. Except for latest versions, DIMDI charges costs in form of a
small fee. Besides that, there is also a contract with the Swiss Federal Statistical Office that allows for
one‐to‐one translation of the ICD‐10 into French and Italian language.
ICD‐10‐GM / AlphaId
The AlphaId is part of the German ICD‐10 issue; there are no fees associated except for the latest
version. According the conditions of use and usage, the acquirer is not allowed to redistribute the
complete index to third parties. If so, the conditions must be shared to third parties.

NLM
UMLS:
The Unified Medical Language System (UMLS), driven by the National Library of Medicine (NLM),
encompasses health and biomedical vocabularies and standards to establish interoperability, and
supports building tools to enhance medical information systems. One of its building blocks is the

48

The Regenstrief Institute provides the same licence agreement for their terminologies.
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Metathesaurus, which is a very large, multi‐purpose, and multi‐lingual vocabulary database that
contains information about biomedical and health‐related concepts, their various names, and the
relationships among them49. All terminologies that are mentioned in FaST level 1 are available via the
UMLS. There is no charge for licensing any part of the UMLS from NLM. However, there are separate
license fees associated with usage of SNOMED CT.

WHO:
WHO FIC
WHO works with a network of Collaborating Centres to develop, disseminate, implement and update
the WHO Family of International Classifications to support national and international health
information systems, statistics and evidence. The functions of such centres are as follows:
a) collection, collation and dissemination of information;
a) standardization of terminology and nomenclature, of technology, of diagnostic,
therapeutic and prophylactic substances, and of methods and procedures;
b) development and application of appropriate technology;
c) provision of reference substances and other services;
d) participation in collaborative research developed under the Organization's leadership,
including the planning, conduct, monitoring and evaluation of research, as well as promotion
of the application of the results of research;
e) training, including research training; and the coordination of activities carried out by several
institutions on a given subject.
Such members may re‐distribute locally adopted versions of the classifications. According the WHO
licence agreement for non‐commercial use, the corresponding terminologies are free to use with no
charges or frees except modifications or translations. Moreover, software vendors can obtain a
licence for commercial use.

HTSDO:
SNOMED CT
HTSDO owns and administers the rights to SNOMED CT. This includes the rights to issue SNOMED CT
licences. However, Switzerland, Austria and Germany are not IHTSDO members. Although, SNOMED
is now available for research (e.g. via UMLS), SNOMED cannot be used in healthcare environment
without valid licence. A German translation exists, but it is incomplete, not validated, not released by
IHTSDO and legal situation is unclear. Licence fees for Switzerland are USD 161.16350.

49

http://www.nlm.nih.gov/research/umls/

50

http://www.ihtsdo.org/join‐us/become‐a‐national‐member/member‐fees/)
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EDQM:
EDQM Standard TERMS
The EDQM Standard Terms are used in European Marketing Authorisation applications, the Summary
of Product Characteristics (SmPC), labelling and electronic communications. Standard Terms are
available in 31 languages. To access the online version, a subscription/order has to be obtained. In
the context of epSOS, there exists a licence agreement that allow users to use the International
Release or standards and Code Systems and their Language Versions and applies also for EDQM
Standard Terms.

MSSO:
MedDRA
MeDRA is mainly targeting regulatory authorities and the regulated biopharmaceutical industry and
is managed by the MSSO. Updates, including translations (German, French), are available twice a
year. The MSSO requires a subscription to obtain and to use MedDRA.

VFSM:
SMEEX/SMERF
To use SMEEX and SMERF a collective membership of CHF 2500 per year has to be obtained.

6.4 Implementation Plan
Considering today’s uncertainty on the usage of emerging terminological and information model
standards to promote semantic interoperability, we attempt synthesize a set of key issues, from
which we derive a set of recommendations. In section 6.5, a draft roadmap is proposed to implement
the recommendations. In the following, the authors of the report want to emphasize two aspects.
First, the set‐up of the Swiss eHealth Institute – whose duties have been draft earlier in the
document – is seen as a mandatory pre‐condition for the successful achievement of the eHealth
interoperability agenda of Switzerland. Second, terminological resources must be given more priority
than information models. Indeed, we claim that if information items (e.g. codes) are unambiguous,
then electronic health records systems must be able to properly import and represent those data
whatever information model is used.

A. Establish set of high priority terminological resources
The main identified problems (P) and recommendations (R) are the following:
P1 The access to official terminological resources is difficult (some not available online, some
available via different web sites) and maintained by a heterogeneous set of Swiss, foreign and
international institutions (BfS, NLM, WHO…).
P2 The distribution of those resources is usually done via simple hyperlinks allowing for bulk
download while often only subsets of the resources are needed.
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P3 There exist no official translation but parallel translations in French of ICD‐10 GM, which can lead
to drift in encoding of episode of care for billing and epidemiological reporting.
R1 Consider preparing a Family of Swiss Terminologies (FaST), i.e. a set of high priority terminological
resources to be maintained with the appropriate IT infrastructure with a unique entry point (cf. CTS‐
compliant terminological services).
R2 Set up appropriate procedures to rationalize existing local efforts to: i) translate terminologies
(e.g. establish a multidisciplinary list of reference teams), ii) collect files (shared collaborative
platforms), and finally iii) validate (e.g. consensus meetings) existing translations.
R3 As for terminologies, explore how the various usage models (e.g. providing terminology
navigation instruments vs. hiding terminologies behind the information system) described in section
4.5.1 can be
i.
ii.

complementary to address encoding needs and financial resources of both local clinics and
large University Hospitals;
Integrated using terminological services made available by the FaST infrastructure.

B. Positioning towards SNOMED CT
The main identified problems (P) and recommendations (R) are the following:
P1 political and economic investments in SNOMED CT are today significant and cannot be ignored;
P2 because of its broad medical coverage, SNOMED CT is a significant resource; therefore and
although it suffers from several issues, we must carefully pay attention to this valuable resource;
R1 do not envisage moving to SNOMED CT to replace all existing terminologies but support/endorse
pilot projects to assess the advantages of SNOMED CT and consider preparing projects to assess
impact on billing costs;
R2 support/endorse pilot experiments to assess the advantages of broad coverage terminologies
such as MedDRA for interoperability in healthcare.

C. Towards a better standardization of Information Models
The main identified problems (P) and recommendations (R) are the following:
P1 Today’s information models such as HL7 Version 3 are extremely complex and costly to
implement. Implementation of such models yields economic risks and barriers for small companies in
the healthcare market.
P2 Major existing clinical information models are often not technology neutral. However, such
models are restricted in their expressiveness by means of the underlying technology and are often
not adequate for the representation of the required domain content. As for models, its design must
be levered on a more formal and specifically, more neutral building methodology.
R1 As for models, endorse any move towards better standardization (e.g. HL7 CDA or openEHR) and
let the market evolve before specifying further the requirements;
R2 Promote an archetype‐based approach that is compatible with both openEHR and HL7 CDA. Thus,
we recommend establishing skinny models and a library of components that must be distributed,
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from which members of an interoperability network enable the exchange of information. This library
can be extended continuously to increase the expressiveness of the model compositions

D. Prepare future of procedure encoding
The main identified problems (P) and recommendations (R) are the following:
P1 the long‐term sustainability of the CHOP is today questioned; several countries are considering
alternatives terminological systems such as CCAM, ICHI and PCS;
R1 support pilot studies to encode data samples with CCAM codes in order to assess the
appropriateness of CCAM codes for routine procedures in Switzerland (e.g. start assessing encoding
of French clinical reports);
R2 Support pilot studies to assess cost impacts of such a coding compared to CHOP;
R3 Express interest in the CCAM and/or in the translation of the CCAM, e.g. join DIMDI working
groups 51;
R4 Depending on the outcome of 1, 2 and 3, support pilot projects to generate a German (and Italian)
translation of the CCAM.

51

Since the translation costs between French, German and Italian are strictly equivalent the
availability of a terminology in one, a fortiori two, of the national languages must be considered as a
significant feature when selecting a Swiss official encoding standard.
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6.5 Roadmap
__________________
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7 Glossary
Abbreviation

Description

ASTM

American Society for Testing and Materials

ATC

Anatomical Therapeutic Chemical Classification System

BFO

Basic Formal Ontology

CDA

Clinical Document Architecture

CDC

Continuity of Care Document

CDISC

Clinical Data Interchange Standards Consortium

CDISC

Clinical Data Interchange Standards Consortium

CDR

Continuity of Care Record

CHOP

Schweizerische Operationsklassifikation

CRO

Clinical Research Organization

DICOM

Digital Imaging and Communications in Medicine

DIMDI

German Institute of Medical Documentation and Information

DOLCE

Descriptive Ontology for Linguistic and Cognitive Engineering

DRG

Diagnosis Related Groups

ECDC

European Centre for Disease Prevention and Control

EDQM

European Directorate for the Quality of Medicines & HealthCare

EFPIA

European Federation of Pharmaceutical Industries and Associations

EHR

Electronic Health Record

EMR

Electronic Medical Record

epSOS

European Patients ‐ Smart open Services

FaST

Family of Swiss Terminologies

FDA

US Food and Drug Administration

GFO

General Formal Ontology

GP

General Practitioner

HL7

Health Level 7

HL7 RIM

HL7 Reference Information Model

ICD‐10

International Classification of Diseases (10th Revision)

ICD‐9‐CM

International Classification of Diseases,
Ninth Revision, Clinical Modification

ICD‐O‐3

International Classification of Diseases for Oncology (3rd Edition)
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ICF

International Classification of Functioning, Disability and Health

ICPC

International Classification of Primary Care

IHTSDO

International Health Terminology Standard Development Organization

IHTSDO

International Health Terminology Standards Development Organisation

LOINC

Logical Observation Identifiers Names and Codes

MedDRA

Medical Dictionary for Regulatory Activities

MeSH

Medical Subject Headings

NANDA

North American Nursing Diagnosis Association International

NCBI

US National Center for Biotechnology Information

NCBO

National Center for Biomedical Ontology

NEWT

New taxonomy portal to the SWISS‐PROT protein sequence knowledgebase

NHS

US National Health Service

NIC

Nursing Interventions Classification

NIH

National Institutes of Health

NLM

US National Library of Medicine

OFAC

Association of Swiss Pharmacists

OPCS‐4

Office of Population, Censuses and Surveys Classification of Surgical
Operations and Procedures (4th Revision)

OPS‐301

Operationen‐ und Prozedurenschlüssel

SMEEX

Swiss Medical Exchange

SMERF

3.4.3.2 Swiss Medical Reference System

SNOMED CT

Standardized Nomenclature of Medicine – Clinical Terms

SUMO

Suggested Upper Merged Ontology

Swissmedic

Schweizerisches Heilmittelinstitut

TMI

Thurgauer Morbiditäts Indikator

UCUM

Unified Code for Units of Measure

UMLS

Unified Medical Language System

WHO

World Health Organization

WHO FIC

WHO Family of International Classifications

WHO‐ART

WHO Adverse Reaction Terminology
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