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Managing knowledge for 
brain tumour classification
In the on-going global battle to thwart 
cancer in its many guises there are new 
innovative technologies that are being 
devised that can make a big difference to 
the approach to this particular healthcare 
battleground. One significant milestone, 
specifically in the fight against brain 
cancer, is the system created by the EU 
funded HealthAgents project, namely the 
Agent-based Distributed Decision Support 
System for Brain Tumour Diagnosis and 
Prognosis.

Before looking into this in more depth 
let’s take a look at the nature and the broad 
challenge of this form of cancer.

Personal reality
For 100,000 European inhabitants the 
horror of having a brain tumour is a 
personal reality. To make matters worse 
for healthcare institutions there are no 
life-style associations that can be 
attributed to brain tumours as with lung 
cancer and its strong link with smoking, 
and therefore there are no known 
preventative measures that can be adopted. 
It is a cancer that can develop in any age 
group. Indeed in the younger population, 
childhood brain tumours are the most 
common solid malignancies. At the other 
end of the age scale the problem is also 
growing, due in part to the increasing 
general life expectancy of the European 
population, which make elderly healthcare 
issues such as brain cancer multiply in 
frequency.

Nowadays, if a brain tumour is 
suspected, in order to obtain a clear 
diagnosis, a biopsy using a needle to 
remove a sample of brain tissue will be 
performed. The tissue is then studied by a 
pathologist under a microscope to hunt for 
‘tell tale’ cancer cells. If cancer cells are 

discovered, the doctor may decide to 
remove as much tumour as he can and this 
procedure may occur during the same 
surgery. This may be followed by an MRI 
scan to see if cancer cells remain and tests 
will be performed to determine the grade 
of the tumour. In this biopsy for the 
histopathological analysis, there is a risk 

of 2.4-3.5 per cent morbidity and 0.2-0.8 
per cent mortality, in addition to healthcare 
costs and considerable stress to patients. 
The Magnetic Resonance Imaging (MRI) 
scan also only achieves 60-90 per cent 
accuracy, depending on the tumour type 
and grade. 

So in conclusion diagnosis and prognosis 
for brain tumours is fraught with very 
serious problems, problems which have 
distressing affects on patients or in worse 
case scenarios can kill them.

An alternative way
HealthAgents is an open source web-based 
distributed decision support system (DSS) 
which provides hospitals and organisations 
with a reliable tool to aid in the diagnosis 
of brain tumours and their prognosis 
aiming to avoid invasive surgical 
procedures. 

Its objective is to improve the 
classification of brain tumours over a 
distributed network of local databases. 
The HealthAgents system implements 
novel pattern recognition discrimination 
methods in order to analyse in vivo MRS 
and ex vivo/in vitro HR-MAS and DNA 
data. It will compile, evaluate and use 
parameters to rank classifiers and to also 
improve them periodically.

HealthAgents is not only applying 
advanced agent technology to the 
biomedical field, but also nurturing the 
HealthAgents network, a globally 
distributed datawarehouse for brain 
tumour diagnosis and prognosis. This is a 
global network of distributed brain tumour 
information and a knowledge repository 
comprising some of the leading European 
centres of excellence in neuro-oncology. It 
will supply clinicians, histopathologists, 
epidemiologists, radiologists, and 
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neurosurgeons with an efficient computer-
based neuro-oncological diagnosis tool. It 
will also supply researcher and academics 
with a research tool to study brain tumours 
but perhaps most importantly it will mean 
patients and clinicians have the possibility 
of avoiding a risky and costly biopsy.

The HealthAgents approach builds on a 
wealth of experience in biomedical 
informatics, particularly in signal 
processing and computer-aided diagnosis, 
where physiological and molecular level 
tumour discrimination are becoming 
increasingly used for the early detection 
of tumours. As a result, a high level of 
accuracy in tumour classification has been 
achieved, and with these excellent results, 
HealthAgents intends to lead the area of 
classification and non-invasive diagnosis 
and prognosis for patients with brain 
tumours.

The HealthAgents network will develop 
steadily to encompass individuals and 
organisations committed to improving 
brain tumour diagnosis, enabling them to 
share resources, architecture, clinical 
data, and information systems. Indeed, 
this visionary network will enable 
cooperation among researchers and 
clinicians across Europe and the world. 

HealthAgents has been developed by a 
multidisciplinary European consortium 
with key contributions by the following 
institutions: Hospital from Bellvitge, IDI 
– Hospital Vall d’Hebron, CETIR, Hospital 
del Mar and Hospital Sant Joan de Déu 
from Catalonia, Hospital La Ribera-Alzira, 
IVO, Hospital Quirón and Hospital Clínico 
Universitario from Valencia (Spain) and 
the Children’s Cancer and Leukaemia 

Group (CCLG) centres in UK. New clinical 
partners are also welcome to join the 
network as the Jiangsu Province Hospital 
from China has already done.

There are several brain tumour types 
and grades, so the development of robust 
classifiers with a dozen samples of each 
tumour and (sub)type is a daunting task. 
According to analysts, there are some 
15,000 MRI/MRS centres worldwide and, 
assuming, 100 cases per centre, there is a 
potential requirement for storage and 
classification of 1.5 million cases. By 
delivering an industrial-grade system, 
HealthAgents wants to set the standard 
for geographically-distributed computer-
assisted diagnosis and prognosis of brain 
tumours. As early and accurate diagnosis 
may avoid a biopsy, costly in terms of 
morbidity and mortality, HealthAgents 
will enable better treatment and planning, 
and facilitate the development of accurate 
methods to monitor prognosis. It is 
arguable that HealthAgents may help to 
minimise healthcare costs and ultimately 
improve the quality of life for Europeans. 

In summary
The project has created an open-source 
web-based distributed DSS and its 
associated Datawarehouse to help on the 
decision making process followed by the 
clinicians for the diagnose of their patients 
and easy access for visualisation to MRI, 
MRS, genomic and molecular imaging 
data from brain tumours. Particular 
attention is paid to child brain tumours, 
which have a different aetiology and 
social impact compared to adult brain 
tumours. ★         

www.britishpublishers.com 99

An example of the sort of information that delivers computer-aided diagnosis

At a glance

Project Title
HealthAgents
Agent-based Distributed Decision 
Support System for Brain Tumour 
Diagnosis and Prognosis

Facts
Timetable: from 01/06 – to 12/08
Total cost:  €4,106,879
EC funding: €3,791,270
Instrument: STREP

Partners
MicroArt, SL (ES)
Universitat de València (ES)
Universitat Autònoma de 
Barcelona (ES)
Instituto de Aplicaciones de las TIC 
avanzadas (ES)
Pharma Quality Europe (IT)
Katholieke Universiteit Leuven (BE)
University of Birmingham (UK)
University of Edinburgh (UK)
University of Southampton (UK)

Contact details
Magí Lluch-Ariet
Tel: +34 934039378
e-mail: mlluch@microart.eu
W: www.microart.eu

Mr Lluch-Ariet is the CEO and co-
founder of MicroArt. Since 1996 
he has been coordinating MicroArt 
activity, including projects involving 
some of the best European research 
groups in the Medical Informatics 
sector, from both Academia and 
Industry. He has a B.Sc. in Computer 
Science from the Technical 
University of Catalonia (UPC), and 
an MSc. in ‘Information Society’ by 
the Open University (UOC).

������������

For more information visit:  
www.healthagents.net

Magí Lluch-Ariet


