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What are biobanks?

> Repositories of resources for medicine and medical
research.

Biosamples,
accompanying data: clinical, phenotypes, lifestyle, ...
data generated from samples: imaging, omics, ...

expertise: data interpretation and integration, ...

vV vV.v. v Vv

services: sample & data hosting, analysis of samples, ...

[ biobanks := samples + data + expertise + services; ] )
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What are imaging biobanks?

» Biobanks which focus primarily on collection of imaging
data

typically radiology imaging data,
m with relevant clinical data,

m possible other modalities,

m rarely with biological samples.

» Radiology uses well-developed DICOM model to
describe various modalities, with main focus on
imaging.
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What are current goals of collaboration of
ESR and BBMRI-ERIC?

> Develop aggregate data/metadata model for describing
imaging biobanks.

— setup of MIABIS-Imaging WG

» Implement proposed data model in BBMRI-ERIC
Directory 2.x/3.x
» Populate the Directory with ESR Imaging Biobanks data

m via BBMRI-ERIC National Nodes where available
m directly from ESR otherwise
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Directory 2.x Model i

» Implementation of MIABIS 2.0 data model with
additional extensions

m biobanks —institutional “envelopes”
m collections — contain information on samples and data

Iu

® can be recursively split into sub-collections

e for countable material (samples) requires partitioning
m biobank networks

® can aggregate biobanks or even directly selected

collections

® ESR can be also considered a network

m contact information — auxiliary entity for
“normalization of database” purposes
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Proposal of MIABIS-Imaging

» New subtype of collections — imaging collection
m imaging biobanks store image collections just as
biobanks store biological samples.
® The existing types of collections were felt fully relevant
for image collections, i.e., case control collection,
cohort collection, cross-sectional collection,
longitudinal collection, etc.

m Donors (of images) can be described in the same way
as donors (of samples).
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Description of Image Collections

» Body part examined

m based on DICOM data
element (0018,0015)
characterizing DICOM
series,

m DICOM Part 16
provide a list of terms
and corresponding
SNOMED CT codes,

m 116 terms.
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Description of Imaging Modality

AR Autorefraction|
BMD Bone Mineral Densitometry
BDUS Ultrasound Bone Densitometry
. . EPS Cardiac Electrophysiology
> [maglng moda//ty R Computed Radiography
cT Computed Tomography
DX Digital Radiography
m based on DICOM data B e
ES Endoscopy
element (0008,0060) % ok Priogachy
— M General Microscopy
characterizing DICOM 2 Femodyarc Wafom
o 10 Intra-oral Radiography
series, ocT Optical Coherence Tomography
vus Intravascular Ultrasound
m denotes a category of KER Keratomery
LEN Lensometry
MR Magnetic Resonance
eqUIpment, e.g., an = e
icit, [ NM Nuclear Medicine
acqu,s’ Uon mOdalI ty ’ OAM (Ophthalmic Axial Measurements
ocT Optical Coherence Tomography
L] 5 4 terms. OPM (Ophthalmic Mapping
oP Ophthalmic Photography
OPR Ophthalmic Refraction
OPT Ophthalmic Tomography
OPV Ophthalmic Visual Field
oss Optical Surface Scanner
PX Panoramic X-Ray
PT Positron emission tomography
RF Radiofluoroscopy
RG Radiographic imaging
M Slide Microscopy H
SRF Subjective Refraction E
US| Ultrasound 2
VA Visual Acuty
XA X-Ray Angiography
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Description of Image Dataset Type

» Image dataset type

[ ] based on DlCOM data 1.2.840.10008.5.1.4.1.1.1 Computed Radit Image 10D
1.2.840.10008.5.1.4.1.1.1.1 Digital X-Ray Image 10D
element (0008,0016) Digital X-Ray Image 10D
Digital X-Ray Image 10D
SOP C|aSS UID, Digital X-Ray Image 10D
a_a 1.2.840.10008.5.1.4.1.1.1.3 Digital Intra-Oral X-Ray Image 10D
Cha ra Cter|Z| ng a 1.2.840.10008.5.1.4.1.1.1.3.1 Digital Intra-Oral X-Ray Image 10D
Computed Tomography Image 10D
DICOM dataset, b
Legacy Converted Enhanced CT Image 10D
n denOtes a Category Of 1.2.840.10008.5.1.4.1.1.3.1 L Multi-fi Image |IOD

1.2.840.10008.5.1.4.1.1.4 Magnetic Resonance Image 10D

Enhanced MR Image 10D

MR Spectroscopy 10D

Enhanced MR Color Image 10D

Legacy Converted Enhanced MR Image I0D
[ Image 10D

US Volume 10D

Secondary Capture Image 10D

image, or report, or
set of measurements,
m 120 terms.

(extract)
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Prototype-Based Proposal Validation

» Implemented in the upcoming BBMRI-ERIC
Directory 2.5

m interim release scheduled for September 2016, before
release of BBMRI-ERIC Directory 3.0 in November 2016

» Deployed on a testing server —
https://molgenis52.gcc.rug.nl/

» Filled in Grenoble Institute of Neurosciences (GIN) —
Michel Dojat with 4 collections

HEoata  []ver -
[ +] name acronym ©  biobank
@ B coCor CoCoA biobank@GIN
(] B3 synesthesia syn biobank@GIN
23 m D AGIR-PARK AGIR-PARK biobank@GIN
[ B oxte oxyTC biobank@GIN
Rows per page: 20 H 4items found =

Download H
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Prototype-Based Proposal Validation P S

biobank@GIN

1D: bbmt-eri blobankIDFR_GIN

I I Biobank@GIN is an Imaging Biobank whose role is to

Name: Michel Dojat
manage thg image collections for the Grenoble Institute ‘michel dofat@univ-grenoble-aipes.t
of Neurosciences
Address
Grenoble
Head Institution
Michel Dojat

Université Grenoble Alpes
Access conditions

‘The biobank can collaborate with not for profit parties.

CoCoA
X t functional data of Jjects. For each subject the following MR data are available: 2 anat image + 7 fmri localiser + 9 fmii. The study was completed
between 2012 and 2015,
Overview Name: Michel Dojat
Type: Cross-sectional e-Mail michel.dojat@univ-grenoble-apes.fr
Data Imaging data Physiological/Biochemical measurements Address
size 308

Grenoble

close
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Edit collections

@
contact
R o ) information
id* bbmri-eric:collectionID:FR_GIN:03
Unique collection ID within BBMRI-ERIC based on MIABIS 2.0 standard, constructed donor data
from biobankID prefix + :collection: + local collection ID string — MIABIS-2.0-01.
imaging data
name * CoCoA sample data
imaging data
body part examined * BRAIN +
The examined body part(s).
imaging modality * Magnetic Resonance 4
The imaging modality/modalities.
image dataset type * Magnetic Resonance Image 10D -

Type(s) of the imaging dataset.

©BBMRI-ERIC

sample data
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Prototype-Based Proposal Validation

» Main remarks
m data limited to acquired images (no processed images),
m closed collections versus still open collections (study
still in progress),
@ distinguish between minimum and maximum age of
actual donors and minimum and maximum age in
study protocol.
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Discussion: DICOM Metadata

» Not relevant for new imaging modalities, or processed
images.
» Need for more precision on imaging sub-modalities,

m e.g., in MRI: DTI, DCE, fMRI, ASL etc.,
m concerns most imaging modalities

» In DICOM, Body part examined is optional; information
about body part can also be found in other DICOM data
elements (but in free text)
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Further plans

» Short term: need for more systematic testing with
image collections from several european countries.
» Ontologization of imaging proposal
® ... waits on ontologization of MIABIS 2.0 core —
OMIABIS — OBIB release
» Extensions of the model for digital pathology
m expected activity in 2017.
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Thank you for your attention!
Q?/A!

http://www.bbmri-eric.eu/
petr.holub@bbmri-eric.eu
bernard.gibaud@univ-rennes1.fr

BBMRI-ERIC
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