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A federated architecture for biomedical data 
integration 

Motivation 
 
•  Increasing number of information systems in the healthcare 

sector.  
•  EHR (Electronic Health Record) stores a large amount of 

patient data, such as, medical imaging studies, drug 
prescriptions, textual reports from exams and laboratory 
data.  

•  EHR systems show a patient centered common information. 
Typically, these systems are not ready to answer research 
queries or to identify potential subjects for clinical trials and 
population/samples studies. 

•  Often, each EHR system individually, does not have enough 
size to statistically identify patient’s symptoms and 
correlational analyses between different medical exams and 
prescriptions. 

Challenges 
In order to conduct clinical research over different databases, 
the following challenges need to be addressed: 

•  Information access 

•  Information sharing between several institutions 

•  Semantic search: many information is non-structured or 
semi-structured. 

•  Approval of ethical commissions for data access and sharing. 

Research Questions 
A set of research questions that should be addressed in the 

PhD : 

•  How to link clinical reports and medical imaging textual 
information with literature/bibliographic papers? 

•  How to build a semantic search engine to help clinical 
researchers? 

•  Which other sources can be used, like for instance, 
linkedct.org, Twitter, Wikipedia or Google Trends? What kind 
of useful information can these sources provide? 

•  How to scale and deal with big data in a semantic search 
engine? 

 
 
 
 
 

Proposal 
 
Conducted research: 

•  Integration of medical imaging repositories from three 
distinct Portuguese hospitals. 

•  Repository of echocardiograms and textual reports 
(Portuguese language). 

•  The research was mainly focused on accessing and sharing 
medical imaging for secondary use, and obtaining clinical 
indicators to improve the quality of service and also the 
productivity. 

 
In this doctorate, a top-down approach will be followed: 
•  Integrate more external data sources, such as, literature 

information and clinical reports. 
•  Associate semantics in the context, in order to help clinical 

researchers to easily find their answers, and also understand 
new events that were not possible without that approach.  
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Problem statement 
We aim to integrate multiple health information sources to help 
clinical professionals improving the quality and efficiency of the 
workflow. Furthermore, this research may be valuable for the 
discovery of new treatments. 


