Ameen Abu-Hanna

Riccardo Bellazzi
Jim Hunter (Eds.)

Artificial Intelligence
in Medicine

11th Conference on Artificial Intelligence

in Medicine, AIME 2007
Amsterdam, The Netherlands, July 7-11, 2007

Proceedings

@ Springer



Yolume Editors

Riccardo Bellazzi

University of Pavia

Dipartimento di Informatica ¢ Sistemistica
via Ferrata 1, 27100 Pavia,laly

E-mail: riccardo.bellazzi @unipv.it

Ameen Abu-Hanna

Universiteit van Amsterdam

Academic Medical Center, Department of Medical Informatics
Meibergdreef 15, 1105 AZ Amsterdam, The Netherlands
E-mail: a.abu-hanna@amc.uva.nl

Jim Hunter

University of Aberdeen

King’s College, Department of Computing Science
273422 Aberdeen AB24 3UE, UK

E-mail: jhunter@csd.abdn.ac.uk

Library of Congress Control Number: Applied for

CR Subject Classification (1998): 1.2,1.4,1.3, H.2.8, H4, H.3
LNCS Sublibrary: SL 7 — Artificial Intelligence

ISSN 0302-9743
ISBN-10 3-540-73598-4 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-73598-4 Springer Berlin Heidelberg New York

This work is subject to copyright, All rights are reserved, whether the whole or part of the material is
concened, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springee. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science-+Business Media
Springer.com

© Springer-Verlag Betlin Heidelberg 2007
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12089543 06/3180 543210




Preface

The European Society for Artificial Intelligence in Medicine (AIME) was es-
tablished in 1986 following a very successful workshop held in Pavia, Italy, the
vear before. The principal aims of AIME are to foster fundamental and applied
research in the application of artificial intelligence (AI) techniques to medical
care and medical research, and to provide a forum at biennial conferences for
discussing any progress made. For this reason the main activity of the Society
was the organization of a series of biennial conferences, held in Marseilles, France
(1987), London, UK (1989), Maastricht, The Netherlands (1991), Munich, Ger-
many (1993}, Pavia, Italy (1995), Grenoble, France (1997), Aalborg, Denmark
(1999), Cascais, Portugal (2001), Protaras, Cyprus {2003), and Aberdeen, UK
{2005).

This volume contains the proceedings of AIME 2007, the 11th Conference on
Artificial Intelligence in Medicine, held in Amsterdam, The Netherlands, July
7-11, 2007. The AIME 2007 goals were to present and consolidate the inter-
national state of the art of Al in biomedical research from the perspectives of
methodology and application. The conference included invited lectures, a panel
discussion, full and short papers, tutorials, workshops, and a doctoral consor-
tium. In the conference announcement, authors were solicited to submit original
contributions on the development of theory, systems, and applications of Al in
medicine, including the exploitation of Al approaches to molecular medicine and
biomedical informatics. Authors of papers addressing theory were requested to
describe the development or the extension of AI methods and to discuss the nov-
elty to the state of the art. Authors of papers addressing systems were asked to
describe the requirements, design and implementation of new Al-inspired tools
and systems, and discuss their applicability in the medical field. Finally, appli-
cation papers were required to describe the implementation of Al systems in
solving significant medical problems, and to present sufficient information to
allow an evaluation of the practical benefits of such systems.

AIME 2007 received the second highest number of submissions ever (137).
Submissions came from 31 different countries, including 12 ouniside Europe. All
papers were carefully peer-reviewed by at least two experts from the Program
Committee with the support of additional reviewers. The reviewers judged the
quality and originality of the submitted papers, together with their relevance
to the AIME conference. Four criteria were taken into consideration in judging
submissions: the overall reviewers’ recommendation, the suitability of the paper
for an oral or poster presentation, the reviewers’ detailed comments and the
reviewers' confidence about the subject area. In a meeting held in Amsterdam
during March, 24-25 a small committee consisting of the ATME 2007 Organizing
Committee Chair, Ameen Abu-Hanna, the AIME President, Jim Hunter, and
the AIME 2007 Program Chair, Riccardo Bellazzi, took the final decisions on the
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AIME 2007 scientific program. As a result, 28 long papers (with an acceptance
rate of about 20%) and 38 short papers were accepted. Each long paper was
presented as an oral presentation, and was allocated a time of 25 minutes during
the conference. Each short paper was presented as a poster. One of the novelties
of AIME 2007 was a separate evening session combining poster presentations and
dinner. Each poster was discussed with the help of two Poster Session Chairs.

The papers were organized according to their topics in eight main themes: 1)
Agent-based systems; 2) Temporal data mining; 3) Machine learning and knowl-
edge discovery; 4) Text mining, natural language processing and generation;
5) Ontologies; 6) Decision support systems; 7} Applications of Al-based image
processing techniques; 8) Protocols and guidelines and 9) Workflow systems.

As another novelty, AIME 2007 had the privilege of hosting a panel discus-
sion on “The Coming of Age of Al in Medicine,” organized and moderated by
Vimla Patel {Arizona State University, USA). The distinguished panellists were
Edward Shortliffe {University of Arizona College of Medicine, USA), Mario Ste-
fanelli (University of Pavia, Italy), Peter Szolovits (Massachusetts Institute of
Technology, Cambridge, MA, USA) and Michael Berthold {University of Kon-
stanz, Konstanz, Germany). Peter Szolovits and Michael Berthold were also the
invited speakers at AIME 2007. Peter Szolovits gave a talk on “Rationalism and
Empiricism in Medical AT’ and Michael Berthold on “The Fog of Data: Data
Exploration in the Life Sciences.” The choice of these topics was partly related to
the recent broadening of the field of Al in medicine and biomedical informatics,
which now spans themes from clinical decision support to supporting research
in genomics, proteomics and computational biology as applied to medicine and
health care.

Following its first appearance at AIME 2005, a doctoral consortium, orga-
nized on this occasion by Jim Hunter, was held again this year. A scientific panel
consisting of Carlo Combi, Michel Dojat, Frank van Harmelen, Elpida Kerav-
nou, Peter Lucas, Silvia Miksch, Silvana Quaglini, and Yuval Shahar supported
the selection of PhD student contributions and discussed the contents of the
students’ doctoral theses.

As at previous AIME meetings, two full-day workshops were organized prior
to the AIME 2007 conference: a workshop entitled “From Knowledge to Global
Care,” organized by David Riafio, Rovira i Virgili University, Spain and Fabic
Campana, CAD RMB, Rome, Italy, and the 12th workshop on Intelligent Data
Analysis in bioMedicine and Pharmacology (IDAMAP 2007), organized by Allan
Tucker, Brunel University, UK, and Carlo Combi, University of Vercna, Italy,
and sponsored by the IMIA working group on Intelligent Data Analysis and
Data Mining.

Two half-day tutorials were given by John H. Holmes, University of Penn-
sylvania, USA: Introduction to Applied Clinical Data Mining and Advanced
Applied Clinical Data Mining.

We would like to thank everyone who contributed to AIME 2007. First of
all we would like to thank the authors of the papers submitted and the mem-
bers of the Program Commiitee together with the additional reviewers. Thanks
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are also due to the invited speakers, panellists, and the organizers of the work-
shops, tutorials and doctoral consortium. We would like to thank the Depart-
ment of Medical Informatics at the Academic Medical Centre of the University of
Amsterdam, which hosted and sponsored the conference. Finally, we thank the
Netherlands Organization for Scientific Research (NWO), Medecs Decision Sup-
port Systems, and the BAZIS foundation for their sponscrship of the conference
and the European Coordinating Committee for Artificial Intelligence (ECCAIL)
and the International Medical Informatics Association (IMIA) for their support.

May 2007 . Riccardo Bellazzi
Ameen Abu-Hanna
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