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Course information
This course aims to familiarise fourth and fifth year radiology residents and
board-certified radiologists with cutting-edge clinical imaging technology.
The two-day course addresses the definition and development of biomarkers,
the multivariant and multiparametric analysis of biomarkers and measurement
and biases in imaging biomarkers. Moreover, it will cover the state of the art
of imaging biomarkers in different regions of the human body such as in
neurological disease, breast tumours, in diffuse liver disease, the pancreas, in
female pelvic disease, prostate cancer and in the musculoskeletal system. A
unique group of European faculty members, well known for their experience
in novel imaging biomarkers, will offer top quality didactic lectures followed by
clinical impact discussions in small groups.

Learning objectives
• to understand different imaging biomarkers as subrogated, spatially and
temporally resolved, in vivo biopsies in different body areas
• to describe the imaging biomarkers information related to some individual
patients’ biological situation, clinical problems and treatment effects
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• to evaluate the correlation and specificity between subrogated imaging
biomarkers and the different underlying processes
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Programme

Monday, December 12, 2016
12:00–12:45

Registration

12:45–13:00

Welcome and introduction

13:00–13:30

Concept and development of imaging biomarkers
L. Marti-Bonmati, Valencia/ES

13:30–14:00

Accuracy, precision and measurement validation
A. Alberich Bayarri, Valencia/ES

14:00–14:30

Reproducibility and repeatability
D.J. Lomas, Cambridge/UK

Host Organiser

General concepts

Coffee break
Oncology

15:00–15:30

Tumour hallmarks and diffusion-weighted biomarkers
C. Matos, Lisbon/PT

15:30–16:00

Tumour hallmarks and perfusion-weighted biomarkers
V. Goh, London/UK

16:00–16:30

Tumour hallmarks and PET/CT biomarkers
E. Rummeny, Munich/DE

16:30–18:45

Workshops
(C. Matos, V. Goh, E. Rummeny)

18:45

Closing remarks

L. Marti-Bonmati
Valencia/Spain

Venue
ADEIT - Fundación Universidad
Empresa de Valencia
Plaza Virgen de la Paz, 3
46001 Valencia
Spain

Registration fee
Residents
Early fee EUR 200
(until eight weeks prior to the course)
Late fee EUR 250
(after eight weeks prior to the course)
Board-certified radiologists
Early fee EUR 300
(until eight weeks prior to the course)
Late fee EUR 350
(after eight weeks prior to the course)

For further information
on the programme and
registration please visit
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Tuesday, December 13, 2016
Liver
08:00–08:30

Liver fat and iron biomarkers
B. Van Beers, Clichy/FR

08:30–09:00

Liver inflammation and fibrosis biomarkers
M.M. França Oliveira, Maia/PT

09:00–09:30

Liver elastrography biomarkers
D.J. Lomas, Cambridge/UK

09:30–10:00

Coffee break

1 0:0 0 –12:15

Workshops
(B. Van Beers, M.M. França Oliveira, D.J. Lomas)

1 2 :1 5 –13:1 5

Lunch break
Lung and MSK

1 3 :1 5 –1 3 : 4 5

Lung parenchyma biomarkers
J. Dinkel, Munich/DE

1 3 :4 5 –1 4 :1 5

Cartilage integrity biomarkers
S. Trattnig, Vienna/AT

1 4:1 5 –1 4:4 5

Bone quality biomarkers
K. Verstraete, Gent/BE

1 4 :4 5 –1 5 :1 5

Coffee break

1 5 :1 5 –1 7: 3 0

Workshops
(J. Dinkel, S. Trattnig, K. Verstraete)
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General concepts
17:30–18:00

Future imaging biomarkers: EIBALL’s perspective
S. Trattnig, Vienna/AT

18:00

Closing remarks and certificate of attendance

For further information
on the programme and
registration please visit
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Concept and development of imaging
biomarkers

Tumour hallmarks and perfusion-weighted
biomarkers

L. Marti-Bonmati, Valencia/ES

V. Goh, London/UK

• to understand the significance of biomarkers and
imaging biomarkers in precision medicine
• to describe the main steps that should be considered
in the process of developing and evaluating an
imaging biomarker
• to evaluate how imaging biomarkers may change
the way disease evaluation (early diagnosis, grading,
treatment response) is done

Accuracy, precision and measurement validation
A. Alberich Bayarri, Valencia/ES
• to understand the concept of accuracy and the
importance of providing imaging biomarker results
close to reference gold standards and true values
• to understand the concept of precision and the
importance of having low variability in the extraction
of imaging biomarkers, in order to ensure usability
• to handle the potential biases that can appear in
the imaging biomarkers measurement process and
in its validation

Tumour hallmarks and diffusion-weighted
biomarkers
C. Matos, Lisbon/PT
• to learn how to implement DWI in clinical use
• to provide guidance on image interpretation in
cancer
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• to comment on the potential of DWI to predict and
to assess the response to therapy

• to be aware of the hallmarks of cancer
• to be aware of the different perfusion-weighted
biomarkers
• to understand how these biomarkers may be
applied in clinical practice

Tumour hallmarks and PET/CT biomarkers
E. Rummeny, Munich/DE
• to learn how PET tracers work as biomarkers for
cancer
• to understand which are the clinically most useful
tracers for PET/CT and MR/PET
• to get informed about which PET tracers may be
developed in the future

Liver fat and iron biomarkers
B. Van Beers, Clichy/FR
• to understand the usefulness of liver fat and iron
quantification for the diagnosis and treatment of
chronic liver disease
• to learn about the ultrasound, CT and MR imaging
methods to quantify liver lipids and iron
• to learn about the potential role of MR fat
quantification and qualification in the assessment
of non-alcoholic fatty liver disease
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Liver inflammation and fibrosis biomarkers

Cartilage integrity biomarkers

M.M. França Oliveira, Maia/PT

S. Trattnig, Vienna/AT

• to understand the different imaging features related
to the presence and extent of liver inflammation
and fibrosis

• to learn about MR methods for glycosaminoglycan
content visualisation and quantification in cartilage
degeneration and cartilage repair tissue

• to learn the best imaging methods to assess and to
quantify liver inflammation and fibrosis

• to learn about MR methods for water and collagen
fiber content visualisation and quantification in
cartilage degeneration and cartilage repair tissue

• to understand the pitfalls and limitations of each
imaging method

• to become familiar with the role of biochemical MR
imaging in osteoarthritis and monitoring of different
cartilage repair surgery methods
• to become aware of a shift from biochemical MR
to biomechanical MR of cartilage

Lung parenchyma biomarkers

Bone quality biomarkers

J. Dinkel, Munich/DE

K. Verstraete, Gent/BE

• to review the approaches for detecting and
quantifying lung and airway changes in COPD and
interstitial lung disease
• to discuss the potential and limitations of these
techniques
• to understand the predictive value of disease
quantitation and to review how these techniques
can impact on the clinical management of the
patients

• to understand the imaging techniques for red and
yellow bone marrow
• to recognise normal and pathologic bone marrow
on conventional and functional imaging techniques
• to diagnose and monitor therapy in bone marrow
diseases such as multiple myeloma and metastases

Future imaging biomarkers: EIBALL’s perspective
S. Trattnig, Vienna/AT
• to learn about EIBALL`s mission and vision
• to learn about the collaboration between EIBALL
and QIBA RSNA
• to become familiar with the collaboration of EIBALL
with EORTC to implement imaging biomarkers into
clinical multicentre trials
• to become aware of the role of EIBALL in the
imaging biomarker development
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• to discuss the clinical relevance of imaging
biomarkers for detection of liver inflammation and
fibrosis in the scenario of diffuse liver diseases, with
emphasis on treatment and follow-up
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Learning Objectives

Please note that programmes are marked with
a logo to indicate their classification according
to the European Training Curriculum.
First three years of training
 ourth and fifth years of training
F
(general radiologist standard)
Subspecialty training standard

This ASKLEPIOS Course is implemented with
the support of our valued partner GE Healthcare.
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ESOR stands for education in partnership.

