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Workshop
Population Imaging in Europe

Challenges & Opportunities
Date and time: Friday, November 5, 2010, from 13:00-19:00 hrs
Venue: Room SP-3417, Erasmus MC-Sophia, Rotterdam, The Netherlands

Brief Notes
	Program

	Time
	Topic
	Speaker

	12:30-13:00
	Registration and Welcome lunch buffet
	

	13:00-13:05
	Opening
	Gabriel Krestin

	13:05-13:15 
	Introduction to Population Studies and Population Imaging
	Albert Hofman

	13:15-13.30
	The Rotterdam Scan Study
	Meike Vernooij

	13:30-13:45
	European context: EuroBioImaging
	Stefan Schönberg

	13:45-14:00
	EPI2-NL
	Aad van der Lugt

	14:00-15:15
	1st set of presentations (10 minutes each):
	

	
	HUNT MRI Study: Integration of advanced MRI in a large population-based health survey with 20 year follow-up (Norway)
	Lars Jacob Stovner

	
	SNAC-K MRI Study (Sweden)
	Chengxuan Qui

	
	Imaging studies, the need for QC measures  (Netherlands)
	Eric de Groot

	
	The constitution of a multinational individual subject data pooling project: the PROG-IMT project (Germany)
	Matthias W. Lorenz

	
	Study of Health in Pomerania – SHIP (Germany)
	Henry Völzke

	
	Whole-body MR imaging in the SHIP Study (Germany)
	Ralf Puls

	
	Screening and phenotyping in smokers: lung nodules and COPD (LUSI, COPACETIC) (Germany) 
	Hans-Ulrich Kauczor

	15:15-15:30
	Coffee/Tea Break
	

	15:30-17:00
	2nd set of presentations (10 minutes each):
	

	
	Brain imaging in large cohorts of healthy elderly: the EVA/3C experiences (France)
	Bernard Mazoyer

	
	Imaging in the Tromsø Study (Norway)
	Ellisiv Mathiesen

	
	Population based research at the DZNE (Germany)
	Monique Breteler

	
	MRI and fMRI of the brain in the subclinical arteriosclerosis and depression  (BiDirect) study (Germany)
	Klaus Berger

	
	Molecular imaging in epidemiological studies by NMR-spectroscopy – SHIP, KORA, FHS offspring, Health 2006 (Germany)
	Matthias Nauck

	
	First results of the Brain Imaging Genetics (BIG) Project (Netherlands)
	Guillen Fernandez

	
	UK Biobank cardiac imaging plans (UK)
	Steffen Petersen

	
	Design and results from the imaging part of the MDCS-CV (Sweden)
	Bo Hedblad

	
	Ethical considerations – informing patients about findings (Germany)
	Martin Hoffmann

	17:00-17:55
	Round Table Discussion: Major issues in Population Imaging
(SOP, Ethics, Data management)
	

	17:55-18.00
	Concluding remarks
	Gabriel Krestin

	18:00-19:00
	Reception
	


Background of the Workshop
Population imaging is the large-scale application and analysis of medical images in controlled population cohorts. Population imaging aims to find imaging biomarkers that allow prediction and early diagnosis of diseases and preventive therapy. 

The European Population Imaging Infrastructure (EPI2) will provide a dedicated environment for coordination of data acquisition at different locations or different time points to be directly compared and communally analyzed, thereby exponentially increasing the impact of population imaging studies. EPI2 will be strongly linked to the Euro-BioImaging initiative, a proposal on the European Strategy Forum for Research Infrastructures (ESFRI) Roadmap.
Gabriel Krestin opened the meeting with some brief remarks. He noted the purpose of this meeting as being the general exchange of information about each other’s activities and discussions on potential collaboration within EPI2. If this meeting shows sufficient interest in collaboration within EPI2, then future activities will provide a forum for the planning and formalization of such collaborations.
Albert Hofman provided an overview of why population imaging is important. It provides an objective assessment of early structural and functional changes that signify pathology. In general, population studies provide insights into etiology, diagnosis, prognosis, and the usefulness of interventions.
Meike Vernooij spoke about the Rotterdam Scan Study, dedicated to finding new biomarkers predictive of neuro-degenerative and cerebrovascular disease. From the experience in this study, the importance of efficiency, coordination, standardization, and data management is clear. Dedicated personnel ensure that test subjects are not treated as patients, and a dedicated MRI allows the priorities of research rather than clinical care to dictate upgrades (or lack thereof).
Stefan Schönberg placed EuroBioImaging within the European context. ESFRI was created to provide a coherent approach to research infrastructures, and EuroBioImaging is 1 of 10 projects within ESFRI-Health. He noted that ESFRI does not fund the research itself, but provides the initial funding for the infrastructure – the individual member states should fund construction and operation expenses. Indeed, imaging is on the national roadmaps of most EU member states. The legal and governmental framework must still be developed, and harmonization of different studies is considered an important goal.
Aad van der Lugt explained the intentions of EPI2-NL: to develop and deploy imaging infrastructure for large population studies in the Netherlands. Seen as an extremely important advantage of such an infrastructure, is the communal analysis of data from different sites. EPI2-NL will be organized as a central ‘hub’ (providing SOPs, data storage and analysis solutions, and ethical guidance) with local ‘nodes’ where the actual data acquisition takes place. The local node is responsible for the science at that location; the central hub provides a framework to encourage data exchange.
Following these longer contributions, the afternoon proceeded with short talks telling a bit about some of the various population imaging studies ongoing in Europe, with special attention to the role of imaging and lessons learned or problems encountered.
Lars Jacob Stovner: The HUNT Study is more than 20 years old and has more than 200,000 subjects. It involves sub-investigations aimed at specific populations, for example carotid MRI with around 1000 subjects. A major advantage of the Study is the connection to registries with information about prescriptions, income, family statistics, etc.
Chengxuan Qiu: The Swedisch national SNAC Study encompassed 4 regions in Sweden. There are 11 age cohorts, with subjects from 60 years old onwards. In the SNAC Kungsholmen (SNAC-K) Study in central Stockholm, more than 3000 subjects have been included, of which >500 have undergone MRI scan (i.e. SNAC-K MRI Study). DTI and volume measurements are important parameters.
Eric de Groot: This group focuses on lipid and cardiovascular disease. Originally, much imaging used ultrasound, but now there is a switch to MRI/MRS. They use the Dicom header as the backbone of the infrastructure. The challenge in structural imaging is finding a small change (over time) within the high variability. Quality control is essential, including standardized protocols and technology and training and certification of observers.
Matthias Lorenz: The PROG-IMT project is a German initiative to enable pooling of individual subject data, allowing meta-analysis at the highest degree. This will be necessary to validate surrogate markers of disease progression for use in clinical studies. Data management is central, and it is clear that combining individual datasets acquired in different ways is a very complex proposition.
Henry Völzke and Ralf Puls: The SHIP Study is not focussed on a single disease, but looks at common risk factors. Participants undergo a comprehensive (physical) exam, which currently takes 26 hours (!) and includes a whole-body MRI. Despite this participation is good. Quality control is essential, with training/certification of observers, standard report forms, monitoring of inter- and intra-observer variability, and calibration of equipment. Automatic image analysis would reduce observer error. The MRI data is expected to provide prevalence estimates as well as solid reference values for organ sizes. An important ethical consideration in large imaging studies is incidental findings – more than 30% of the cohort has a previously undetected medical abnormality. If abnormalities are seen, they are immediately examined by a radiologist. The few severe findings are sent directly to the emergency room, while minor findings are referred to an advisory board to determine if they warrant informing the test subject (most did).
Hans-Ulrich Kauczor:  The LUSI study performs annual low-dose CTs in 50-69 year old smokers. Nodules of >3mm diameter are detected automatically, after which the subjects are scanned again after a short period of time to look for progression. Nodules of >10mm are sent directly to diagnosis and treatment. The COPACETIC study intends to create a prediction rule for COPD.
Bernard Mazoyer: The EVA/3C study looks at aging brain markers within large, highly homogenous, elderly cohorts using MRI. Important issues are reproducibility, and quantitative, individual measurements. Automated analysis helps with both points and yields a consistent result on the volume of white matter lesions despite variations in equipment.
Ellisiv Mathiesen: In Tromso, Norway, 40000 of the 67000 inhabitants participate in an epidemiological study. As there is only one hospital in this remote town, complete data is easily obtained. Ultrasound of the carotid is performed, but MR, CT, and PET are only possible on the clinical equipment, limiting research possibilities.
Monique Breteler: The new Helmholtz institute on neurodegenerative disease in Bonn, Germany, intends to collect data on >25,000 subjects of 30-80 years of age. Both normal function and disease etiology will be analyzed. 3T brain MRI will be performed every 3 years. Cardiovascular imaging and perhaps even a simple whole body protocol may be performed. SOPs from established studies will be used as a starting point to obtain objective, reproducible data.
Klaus Berger: MRI and fMRI of the brain in the BiDirect study is testing the hypothesis that subclinical arteriosclerosis and depression can have a common pathology as there is a link between the diseases. Cohorts include healthy, CVD patients, and depression patients. Brain (f)MRI, sense function, and neuropsychological examinations are performed. A problem for comparison of results between various studies is that different software packages give different results, so public domain software is best to enable study comparisons.
Matthias Nauck: This group quantifies metabolites in bodily fluids collected in various epidemiological studies (SHIP, KORA, FHS offspring, Health 2006) using NMR-spectroscopy. They see a clear change in metabolite pattern (types and concentrations) with increasing age. Next will be to link changes in the patterns to specific pathologies.
Guillen Fernandez: In the Brain Imaging Genetics Project, researchers link genetic information to MR-derived structural data to behavioural data. Several linkages have been found. It has not been possible to pool data from 1.5T and 3T imaging, but these two data  sets have been used successfully to implement a discovery-replication design.
Steffen Petersen: The UK Biobank has amassed immense amount of (non-imaging) data. Now they intend to include cardiac MRI and brain MRI. They intend to set up neighborhood imaging centers which will be moved to a new neighborhood every 2-3 years to approach a new group of participants. This approach worked well with non-imaging parameters.
Bo Hedblad: In a subset of the Malmö Diet and Cancer Study containing 6000 subjects, ultrasound is used to measure carotid artery characteristics. Parameters include intima-media thickness and plaque. Endpoints are derived from registeries from the National Board of Health and Welfare and from local registries of myocardial infarction and stroke. Inter-observer variance can be very high in ultrasound examinations depending on observer experience.
Martin Hoffmann: Ethical considerations are very important in epidemiological studies. Principles are based on respect for autonomy and non-maleficence/beneficence (do no harm/maximize benefit), which can vie with the long-term benefit from such studies. All studies should enable voluntary, well-informed participation. Important to realize is that a subject can read their own desires into a text, e.g. believing that abnormalities will be detected despite clear text saying the contrary. The obligation to inform subjects about relevant findings conflicts with the scientific need to maintain pure (no intervention) groups. These types of ethical considerations deserve significant attention in a project such as EPI2.
Discussion: Several issues were raised during the discussion. The general conclusions are given below.
(A) What are the limits of population imaging in the context of EPI2?

Don’t’ limit; healthy cohorts, disease cohorts, even screening studies can be used to gain data. Studies which intend to use imaging can also participate at this stage.
(B) External validation of acquisition and analysis methods
It will be very important to be able to ‘trust’ the data and to avoid repetition. Also ability to compare different datasets (esp regarding prevalence estimates) is paramount. External validation will allow this. These can include phantoms and/or web-based certification.

(C) Availability of data – public or limited access?

Data sharing is important, but there are management, ethical, IPR, and financial considerations. And how should one deal with groups who want to do the same type of analysis? Many studies already allow use of data, but only upon specific request and approval. 

(D) Standardization/comparison of data
Standardization of methods has both pro’s and cons. The EPI2 harmonisation of acquisition/analysis will allow easy data comparisons, but heterogeneity of method also brings about progress. A new cohort will need to use new innovations, so performing using ‘old’ consortium SOPs/equipment may not be feasible. Also, different cohorts have different characteristics depending on the study. The standardization will have to be set up carefully to allow maximum flexibility while achieving the primary purpose of direct data comparison and compilation.

Ideally one should also be able to link into old data and use this. A potentially good way to achieve analysis method comparability would be to establish central, publically-accessible training and validation datasets.
(E) Next steps
(1) European survey on population imaging
(2) National contact persons
(3) European Position Paper
(4) International Conference on Population Imaging in 2012
	List of Participants

	Country/Study
	Name
	E-mail address

	Austria
	
	

	Salzburg Atherosclerosis Prevention Program in Subjects at High Individual Risk (SAPHIR) 
	Prof. Bernhard Iglseder


	b.iglseder@salk.at

	Austrian Stroke Prevention Study
	Prof. dr. Reinhold Schmidt
	Reinhold.schmidt@medunigraz.at

	
	Dr. Stefan Ropele
	Stefan.ropele@medunigraz.at

	
	
	

	EIBIR 
	Dr. Monika Hierath
	mhierath@eibir.org

	Finland
	
	

	Cardiovascular Risk in Young Finns Study
	Prof. Olli T. Raitakari
	olli.raitakari@utu.fi

	France
	
	

	The EVA Study/ The 3City Study
	Dr. Christophe Tzourio
	christophe.tzourio@upmc.fr

	
	Prof. Bernard Mazoyer
	mazoyer@cyceron.fr

	GE Healthcare
	Mr. Stefano Vagliani
	Stefano.vagliani@med.ge.com

	
	
	

	Germany
	
	

	Carotid Atherosclerosis Progression Study (CAPS) and Individual Progression of Carotid Intima Media Thickness as a surrogate for vascular risk (PROG-IMT)
	Dr. Matthias W. Lorenz
	matthias.lorenz@em.uni-frankfurt.de

	Bonn Cohort 
	Prof. dr. Monique Breteler
	monique.breteler@dzne.de

	German National Cohort
	Prof. dr. Rudolf Kaaks
	r.kaaks@dkfz.de

	
	Dr. med. Fabian Bamberg
	fabian.bamberg@med.uni-muenchen.de

	Study of Health in Pomerania (SHIP) 
	Prof. Henry Völzke
	voelzke@uni-greifswald.de

	
	Prof. dr. med. Matthias Nauck 
	Matthias.nauck@uni-greifswald.de

	
	Dr. med. Ralf Puls
	puls@uni-greifswald.de

	
	Dr. med. Katrin Hegenscheid
	Katrin.hegenscheid@uni-greifswald.de

	
	Prof. dr. med. Norbert Hosten
	hosten@uni-greifswald.de

	
	Dr. Martin Hoffmann
	Martin.hoffmann@uni-hamburg.de

	BiDirect Study
	Prof. Klaus Berger
	bergerk@uni-muenster.de

	Screening and phenotyping in smokers: Lung nodules and COPD
	Prof. dr. med. Hans-Ulrich Kauczor
	hu.kauczor@med.uni-heidelberg.de

	
	
	

	
	Prof.dr. Stefan Schönberg
	Renate.hubert@umm.de

	Norway
	
	

	HUNT Study
	Prof. Lars Jacob Stovner
	lars.stovner@ntnu.no

	Brain MR Imaging
	Prof. Olav Haraldseth
	olav.haraldseth@ntnu.no

	TROMSO Study
	Prof. Inger Njølstad
	inger.njolstad@uit.no

	Carotid Ultrasound Study
	Prof.dr. Ellisiv Mathiesen
	Ellisiv.mathiesen@uit.no

	Sweden
	
	

	Kungsholmen Study (SNAC-K)
	Dr.Chenxuan Qiu
	Chengxuan.qiu@ki.se

	Malmo Diet and Cancer Study (MDC cohort)
	Prof. Bo Hedblad
	Bo.Hedblad@med.lu.se

	UK
	
	

	UK Biobank
	Dr. Tim Sprosen
	tim.sprosen@ukbiobank.ac.uk

	
	Dr. Steffen Petersen
	s.e.petersen@qmul.ac.uk

	
	Dr. Nigel Hoggard
	n.hoggard@sheffield.ac.uk

	The Netherlands
	
	

	Rotterdam Study (ERGO)
	Prof. Dr. Albert Hofman
	a.hofman@erasmusmc.nl

	
	Dr. Meike W. Vernooij
	m.vernooij@erasmusmc.nl

	
	Dr. M. Arfan Ikram
	m.a.ikram@erasmusmc.nl

	Carotid Atherosclerosis Progression Study (CAPTIVATE)
	Prof. dr. Eric de Groot
	ericdg@xs4all.nl

	The Netherlands / other organisations
	
	

	AMC, University of Amsterdam
	Prof. dr. Patrick M.M. Bossuyt
	p.m.bossuyt@amc.uva.nl

	AMC, Radiology
	Dr. Charles Majoie
	c.b.majoie@amc.uva.nl

	Centre for Translational Molecular Medicine (CTMM)
	Prof. dr. Peter R. Luijten
	Peter.luijten@ctmm.nl

	Dutch Federation of University Medical Centres (NFU)
	Dr. Carolien J. Bouma
	bouma@nfu.nl

	Erasmus MC
	Prof. dr. Gabriel P. Krestin
	g.p.krestin@erasmusmc.nl

	
	Prof. dr. Aad van der Lugt
	a.vanderlugt@erasmusmc.nl

	
	Prof. dr. Wiro J. Niessen
	w.niessen@erasmusmc.nl

	
	Dr. Linda Everse
	l.everse@erasmusmc.nl

	
	Prof.dr. H.A.P. Pols
	m.geurtsen@erasmusmc.nl

	
	Dr. A. Koning
	a.koning@erasmusmc.nl

	GE Healthcare
	Ir. Richard Monkel
	Richard.monkel@ge.com

	
	Mr. Jawad Handizi
	Jawad.handizi@ge.com

	Leiden University Medical Centre
	Ir. Jacqueline Ton
	j.ton@lumc.nl

	
	Prof. Dr. Mark A. van Buchem
	m.a.van_buchem@lumc.nl

	
	Dr. Ir. Boudewijn B.P. Lelieveldt
	b.lelieveldt@lumc.nl

	TIB Development
	Dr. Wouter Spek
	spek@tibdevelopment.nl

	TU Delft, EEMCS
	Marcel J.T. Reinders
	m.j.t.reinders@tudelft.nl

	TU Delft, EEMCS
	Dr. Charl Botha
	c.p.botha@tudelft.nl

	University Medical Centre Groningen, Neuroimaging Centre
	Prof.dr. Gert J. ter Horst
	g.j.ter.horst@med.umvg.nl

	University Medical Centre Nijmegen
	Prof. dr. Guillen Fernandez
	Guillen.Fernandez@donders.ru.nl

	Maastricht University Medical Center
	Dr. W. Backes
	w.backes@mumc.nl

	University Medical Centre Utrecht
	Prof.dr. Max Viergever
	max@isi.uu.nl

	
	Dr.K.G.A. Gilhuijs
	k.g.a.gilhuijs@umcutrecht.nl

	VU Amsterdam
	Prof. dr. Frederik Barkhof
	f.barkhof@vumc.nl

	ZonMw
	Dr. Gerrit van Ark
	ark@zonmw.nl
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