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Abstract. Linked Data has become one of the main technologies in knowledge
representation, publishing and consumption. The breakthroughs of its use in the
bioinformatics domain have been demonstrated in several fields such as
pharmaceutical research and drug discovery among others. However, the
generation of a particular dataset with medical information related to the diagnosis
of diseases has not been addressed yet. In this paper, the authors propose an
approach to solve this caveat based on the consumption of biomedical data from
existing biomedical sources such as Bio2RDF, OBO-Foundry and SNOMED-CT
among others to create a dataset with information about the main entities present in
the differential diagnosis process and its relations.
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Introduction
The term Linked Data has gained momentum since its definition, which was coined by
Sir Tim Berners-Lee in 2006. The concept has been introduced as part of a new breed
of cutting-edge technologies for the Web, and more concretely, as a new part of
Semantic Technologies. The concept has become very important in several areas such
as Economics and Finances [1], IT Professionals [2], Enterprises [3], and scientific
publications [4] among others.
In Bioinformatics we can also see the importance of Linked Data in this area [5].
We have some concrete examples of fields such as pharmaceutical research [6] or
genes, proteins, drugs and clinical trials [7-8] among others. One of the most relevant
efforts in the use of Semantic Technologies in “bio” area is Bio2RDF [7]. As it is
described in [7] “There are numerous bioinformatics databases available on different
websites. Although Resource Description Framework (RDF) was proposed as a
standard format for the web, these databases are still available in various formats.
With the increasing popularity of semantic web technologies and the ever growing
number of databases in bioinformatics, there is a pressing need to develop mashup
systems to help the process of bioinformatics knowledge integration.” The use of such
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systems to automatically extract and categorize biomedical information represents a
great advance to provide access to biomedical information and establish relations
between the concepts stored in these repositories.
From the diagnosis point of view, most of the medical literature provides
information about the main entities involved in the diagnosis process of a concrete
disease (also known as diagnostic criteria). However, these relations are not always
prone to be isolated or even to find in order to create computational models which
allow developing diagnosis systems which can assist physicians in some activities
such as the diagnosis process, research and/or training, to mention a few.
The purpose of this paper is to present the adoption of Linked Data from a
publishing and consumption point of view with the aim of developing medical
knowledge about differential diagnosis field, allowing a future use of this knowledge.
1. Applying Linked Data in Medical Diagnosis
The representation of medical knowledge in diagnostic environments typically follows
a concrete model, based on the definition of a disease as a diagnostic criterion [9-11].
This information is very valuable to physicians, researchers or students during their
training. The use of biomedical knowledge sources such as Bio2RDF, OBO-Foundry
and SNOMED-CT among others allows researchers to perform a consumption of the
data stored in these repositories with the aim of building models like the ones described
before. The solution proposed is based on the architecture depicted in Figure 1.

Figure 1. Architecture proposal.

The idea presented in this paper stems from, and builds on, using a software
platform to consume medical data from several input platforms to get information
about a disease. Once the information about the disease is obtained (from Bio2RDF for
example we can talk about consumption from a Linked Data perspective), a model
which represents the disease and the information obtained is generated. After that, a
semi-automatic data matching process will be executed to find coincidences (e.g.
symptoms or signs which are related to the disease in several of the input sources used),

in order to generate the best model for a disease. This process can be performed in an
automatic way (with the use of heuristics) or in semi-automatic way (with the
intervention of an expert in the field). Once the model, which only contains information
about the diagnosis process of the disease, is generated, it will be converted to RDF
triples and stored in the diagnosis dataset. These RDF triples will be also linked to
other datasets of the Linking Open Data (LOD) Project Cloud and with the original
sources used (Bio2RDF, OBO, etc...), allowing a future consumption of the Diagnosis
Dataset through the LOD Cloud.
2. Conclusions
Despite Linked Data has recently gained wide acceptance in a number of different
efforts populating the Linked Open Data (LOD) Cloud, we strongly believe it could
also significantly leverage current approaches for publishing and consuming data in the
biomedical domain. Fundamentally, in this particular domain, it is critical to rely on the
maximum of information available and ready to be queried and explored. This
availability is the very competitive advantage for future clinical decision support
systems. In the area of diagnosis, physicians will normally need information about
entities mentioned by the literature that can occur on a concrete disease. Nowadays,
achieving access to this information is a difficult task without knowing where the
source of information actually is. The fact of having a dataset with the relevant
information regarding this domain is crucial and can suppose a difference in the quality
of healthcare application in several areas (clinical practice, knowledge reusing, training,
etc.).
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