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1. PUBLISHABLE SUMMARY 

1.1. PROJECT SUMMARY OF SEMCARE (WWW.SEMCARE.EU)  

SEMCARE provides a multilingual information extraction and semantic search system for 
unstructured clinical data, supported by a broad range of tailored terminological resources. It is used 
for a cardiology use case where it picks mentions of phenotypic information from weakly structured 
clinical texts in order to raise new diagnostic hypotheses. The SEMCARE platform is being tested by 
three clinical sites using documents in Dutch, German, and English. SEMCARE‘s long-term objective 
is to build a flexible information extraction and semantic indexing/search environment that can be 
adapted to a broader range of languages and clinical contexts, serving variegated secondary-use 
scenarios. It is planned that this platform will be commercially exploited under the name 
“Information Discovery”, an advanced analytics platform for healthcare that allows users to get 
insights in patient data and reveal previously hidden information. 
 
With Information Discovery, medical documents can be analysed and searched for diagnoses, 
symptoms, physician orders, particular diagnosis characteristics and further criteria. Structured and 
unstructured heterogeneous patient data is harmonized, analysed using text mining and rendered 
searchable via a uniform surface. This allows for the compilation of patient cohorts with just a few 
clicks of the mouse – be it for feasibility studies and patient recruitments for clinical studies, aiding 
in the diagnoses of rare diseases or supporting medical encoding specialists in the billing of medical 
services. 
 
In SEMCARE, state-of-the-art text mining technologies and multilingual terminological resources are 
used to achieve meaningful use of electronic health records (EHR). Human language technology is 
used to address specific idiosyncrasies of medical language like lexical ambiguity, acronyms, single-
word compounds, derivations, spelling variants, jargon, and telegram style. A specific challenge is 
the identification of parameters and their qualitative or quantitative values in clinical narratives. 
Text mining results are fed into a hybrid free-text and concept-based search engine and evaluated 
in cardiology use cases (implantable cardioverter defibrillator and idiopathic ventricular 
tachycardia). 
 
The platform that has been developed during the project has been successfully evaluated in the 
area of Cardiology at three different European pilot sites in London, Rotterdam and Graz. 
Cardiovascular disease, in particular ischemic heart disease, is the leading cause of death in the 
developed world. Almost half of all ischemic heart disease related deaths occur suddenly and are 
due to abnormal heart rhythms caused by diseased heart muscle. Prevention of cardiovascular 
disease is based on early identification of high-risk individuals, management of modifiable risk 
factors and the provision of targeted therapy.  
 
SEMCARE addressed ethical issues by ensuring the appropriate re-use of identifiable patient data 
regarding legal requirements on data privacy. Information Discovery developed a software system 
that is solely installed within hospitals, so that no sensitive data has to leave the hospital. The 
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platform can be connected to the local access control system to guarantee that users have only 
access to data that they are allowed to see anyway, according to the local EHR policies. During the 
evaluation of SEMCARE, the platform was deployed in isolation from (or with very limited 
connection to) the operational systems. Isolated patient-derived data has been extracted with 
ethics committee approval from the operational hospital EHR systems and only limited access were 
given to approved staff. 

1.2. MAIN ACHIEVEMENTS IN YEAR 2 

The SEMCARE project was roughly divided in two phases. Phase 1, which corresponds to the 
activities of the first project year, focused on the initial implementation of the SEMCARE platform. 
For the current reporting period, the continuous improvement as well as the elaborate evaluation 
of different aspects of the platform from different perspectives in the hospitals have been the major 
focus. In parallel, many different actions have been undertaken by the consortium for presenting 
the SEMCARE platform, its main features and functionalities to a broad audience covering both users 
and other stakeholders (WP7). 

1.2.1. Update of the SEMCARE platform 

The SEMCARE software has been successfully updated and adapted to a new software platform that 
has been developed by AVERBIS in parallel to the projects activities. Many of the feature requests 
that have been collected after installing the first prototype at the clinical sites have been designed 
and implemented since then. The software update comes with a more modern and enhanced look 
& feel (multilingual) that increases the user experience and the overall usability. New functionalities 
are, amongst others, the integration of a user management module, a module for editing and 
maintaining (sub-) projects within one software installation and a component for exporting and 
interchanging data of a particular project (WP5 and WP6). 
 

 

Figure 1. Updated version of the SEMCARE Platform. 
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1.2.2. Improvement and extension of the semantic analysis 

As a major achievement and as a non-trivial task, the extraction of functional test values (ejection 
fraction, QRS duration, QTc and PQ interval) has been added to the repository of components for 
linguistic and semantic text analysis (WP5). The reliable recognition of these information units are 
essential for covering the use cases within SEMCARE. Furthermore, the terminological resources 
have been further refined and tested (WP4). 

1.2.3. Evaluation of the SEMCARE platform 

Another main achievement of the second reporting period is the evaluation design and the creation 
of evaluation results (WP6). Three aspects of the SEMCARE platform have been examined in detail. 
First, the performance of the natural language processing (NLP) engine that is responsible for 
extracting adequate semantic metadata from the source documents has been evaluated. Secondly, 
user’s feedback has been collected at all clinical sites after preparing and distributing a meaningful 
questionnaire to the clinicians.  Third, and most importantly, it has been evaluated how the 
SEMCARE platform can actually help the clinicians to identify patient cohorts at their clinical sites. 
For the examination, two use cases have been defined: Sudden Death and Implantable-Cardioverter 
Defibrillator Implantation (ICD), as well as Idiopathic Ventricular Tachycardia (Idiopathic VT) as a 
rare disease. We can conclude that the SEMCARE platform supports these use cases very strongly. 

1.2.4. Impact of the SEMCARE platform 

In the second project period, SEMCARE has been presented in various international forums to 
different audiences with the objective of introducing the project (objectives, partnership, outcomes, 
etc.) and showing a demonstration of the platform so the different stakeholders could learn about 
its functionalities and possibilities. As a highlight, we have organised showcase presentations and 
demo sessions at each clinical site, targeting clinicians, hospital managers and IT professionals 
(WP7). 


