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Fig. 2. Reference Information Model defined in the HL7 v.3 standard.

3.4 Classifications and code lists

Uniqueness of term definitions and their precise denomination are necessary for semantic
interoperability. We have found that current classification of medical terms is not optimal.
Insufficient standardization in medical terminology represents one of the prevailing
problems in processing of any kind of medical-related data.

Various classification systems, nomenclatures, thesauri and ontologies have been
developed to solve this problem, but the process is complicated by the existence of more
than one hundred incompatible systems. The most extensive current project that supports
conversions between major classification systems and records relations among terms in
heterogeneous sources is the Unified Medical Language System (UMLS) [9].

During the development of MUDR EHR and MDMC, the UMLS Knowledge Source
Server was used to evaluate the applicability of international nomenclatures in the Czech
medical terminology. During the analysis, we found that approximately 85 % of MDMC
concepts are included in at least one classification system. More than 50 % are included
in SNOMED Clinical Terms [10].

Each information system uses its internal code-lists. There are plenty of them in
the information systems and standards. To avoid necessity to implement them in the
HL7 broker, we have developed a web application, enabling each information system
developer to define and maintain their own code-lists. The same mechanism can be used
to import the HL7 code-lists. Each code-list is characterised by its name, technical name,
version, administrator and user of the code-list (HL7, WinMedicalc, MUDR).
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The web application allows the user to define relations between values of individual
code-lists describing the possibility to convert value from one code-list to value from the
another one. The allowed relation types are equivalence, generalization or specialization.

The entered data about code-lists can be utilized by SOAP method Translate(val, A,
B), where val is the value from code-list A and B is the destination code-list. The method
returns the value from B which is equivalent or generalization of the value val from
A. This method can be used by core of HL7 broker to convert values from messages
according to required code-lists.

3.5 Communication interface between MUDR EHR and HL7 broker

Communication between electronic health record and HL7 broker is similar in both
participating systems, in the following text the MUDR EHR part will be described.

Communication between MUDR EHR and HL7 broker is based on SSL secured
SOAP protocol. The HL7 broker provides several methods (sendLimMsg(), ack-
LimMsg(), getLimMsg()) for transfer of the data between MUDR EHR and HL7 broker.
The data are transported in the form of a message described by the LIM template. Several
LIM templates are defined, e.g. administrative data, ECG or laboratory results. There are
two communication modes - querying mode and passive.

In the query mode the MUDR EHR receives the LIM template from the HL7 broker.
The LIM template contains only several entered values serving as an identifier of the
demanded information. After information retrieval from the local database of EHR, the
information is sent back to the HL7 broker in the form of LIM message.

The passive mode is used to import the content of the LIM message (with all the
required data) into the target EHR.

The combination of both modes enables the EHR application triggered by the user
request to ask for the data from the other EHR via HL7 broker, wait for the data and
store them into its own database structure. Such data should be flagged as externally
received.

The result of a query in the EHR initiated by the received LIM template could
consist of a several LIM messages according to the query specification. In this case the
individual messages will be sent to the HL7 broker in sequence with the last message
marked as the final one.

4 Results

Communication between participating EHR systems is realized via the HL7 v.3
communication standard. Local information models describing semantical structure
of both EHRs were created in order to support semantic interoperability. Each LIM is
derived from the HL7 RIM. The message exchange is realized via HL7 brokers which
communicate with corresponding EHRs by using web-services technology based on
SOAP protocol.
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5 Discussion

The majority of healthcare information systems in the Czech Republic uses so called
Data standard of the Ministry of health (DASTA) [8] and National code-list of laboratory
items (NCLP)[8], as a communication platform. These standards are developed by the
producers from many companies, faculties, research institutions in the Czech Republic.
DASTA is based on a predefined limited set of structured data, especially from the field
of laboratory examinations, which is possible to transfer by the standard messages. The
benefit of the DASTA is its simplicity, allowing an easy implementation of the interface
and realization of a communication among information systems. This simplicity however
limits its use, in case the information not covered by the actual standard version is to be
transferred. The communication of structured general clinical information is not covered
satisfactorily by the DASTA and it is usually limited to transfer of the free text messages.
On the other side, the possible extension of the standard by another data is much easier
on the national level than on the international one.

HL7 v.3 offers the general methodology and tools for the realization of communica-
tion between information systems in healthcare and covers this area with a large scale
of generality. The large extent of the standard and existing relations to other standards
and classifications are a bit demotivating for the developers with the minimal experience
with standards of this scale. On the other side, this extensiveness and universality allows
to represent the majority of the situations and entities appearing in the data exchange
process in healthcare. Thanks to references to external classifications and nomenclatures
the HL7 standard provides the method to accurately specify the semantics of the commu-
nicated data without the need for ad hoc agreement of communicating parties about the
exact meaning of individual elements in the transferred messages.

NCLP and DASTA have only a minimal relations to international classifications
and standards. The communication of Czech hospital information systems with other
healthcare information systems on the european or international level is not possible
without the adherence to the international standards and classifications. Unfortunately,
their use in the national environment is very limited without existing Czech localization
of a high quality. Such translation would be very expensive and time consuming, on the
other hand it would significantly extend the integration possibilities of Czech eHealth
activities into the international context.

6 Conclusion

The structured form of information stored in EHR is an inevitable prerequisite for
semantic interoperability establishment among various EHR systems. Our research work
in the scope of the project “Information technologies for development of continuous
shared health care” demonstrated one possible concept of solving the problem of
distributed medical environment. Our concept is based on international standards and
nomenclatures which can be applied as a system for shared lifelong electronic patient’s
health documentation.
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