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A One of the major original goals of caBIG
was to determine out how to create a

system that would enable extraction of
data for research or clinical decision
support that would:

A Allow access to a variety of types and sources of data
Including genomic, proteomic, clinical, lab,
demographic, and diagnostic imaging

A Take advantage of analytic potential of grid computing

to combine and cross-reference these for analysis for
research and clinical care
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AThe caBIG Imaging workspace has
worked to build basic tools toward this
goal and the TCGA imaging workspace
project represents an example of the
potential for caBIG to have a major
Impact on the way in which data are
shared, research conducted, and patient
careis provided



Introduction to the caBIG in Vivo "‘s}/ -
Imaging Workspace e W

A caBIG in vivo Imaging workspace established
April 2005 a little more than a year after the
establishment of the other caBIG workspaces
A NCI funded effort by far the biggest and most

productive effort in imaging informatics today

A Subject matter experts from around country
with representation from major Universities,
Informatics experts, industry, NCI



Review of Relevant Workspace ‘gg;r" ff-;\
Projects XIP, AIM, Middleware, NBIA # oA
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IMAGING PLATFORM

Rapid application
development
environment for
diagnostic imaging
tasks that researchers
and others use to
create targeted
workflows  customized
for specific projects
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Annotations and Image Markup
(AIM) Being Adopted by Increasing Number of
Research and CommerC|aI Systems

Represents a Astandardo means of adding
clinical environment to all ow easy
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Imaging Middleware

(including GridCAD and Virtual PAC

S

Grid computing has received

surprisingly little attention. One
application has been to allow

multiple computers to work in
parallel on a single task such as
CAD detection of lung nodules or
to give multiple opinions using
multiple algorithms

Middleware software is used to
create interoperability between
DICOM devices and the caGRID
which uses a service oriented
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NBIA: National Cancer Imaging Archlvet‘—'

A Initially designed as repository for LIDC and
RIDER CT lung nodule studies

A Expanded to include multiple additional types
of image collections with role based security to
share with public or a selected group or to
support ongoing clinical trials or other reader
studies

A Open source and free

AMeant to be fifederated?o
database across multiple instances of NCIA
software



NBIA Demo: Home Page

National Cancer
Imaging Archive

eﬂmfem WELCOME TO MATIOMAL CAMCER IMAGING ARCHIYE USER LOGIM

EMAIL |jaffec1 Il:_'z‘;'r’r1ai|.r1ih.n;|

- Mew! MCIA now offering web-based image wisualization
". p. ﬁ::‘EEIE:G and rmarkup of archived image data. F"P.SSWDRD| |
;. PRI‘JGHAM rmore information
Welcome to the Mational Cancer Imaging Archive (MCIAY.

Center MZIA is a searchable repository of in vivo cancer images that
provides the cancer research commmunity, industry, and
acadernia with access to image archives to be used in the

gﬁgsgurg.ment and walidation of analytical software tools that MEW USER REGISTRATION

* | esion detection and classification Pade;;euj:?n:se E:_;E iasirlfai?n::ﬁufgirrgpmte
* pccelerated diagnostic imaging decision d :

* Juantitative imaging assessment of drug response Please make note of your
qing 4d H username and password for

MCIA provides access to immaging resources that will improve future visits. Registration will

- - - . - . ensure that we can inform you
the use of immaging in today's cancer research and practice by: about important changes and

* Increasing the efficiency and reproducibility of irmaging new data,
cancer detection and diagnosis

* | everaging imaging to provide an objective assessment of
theransntic Fecnnnzes
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NBIA Demo: Using the

Search Criteria
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NBIA Demo: Search Results/
Selecting Images for Download

National Cancer

Imaging Archive
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Study 1D Date

1.3.6.1.4.1.5328.50.1.2100 Oct 25, 2000

Description Data Location
CT CHEST W/ CONTRAST MNCk1

Contains

Series Manufacturer Annotations

GE MEDICAL
gez| 135141 50.1.
Show Ima 1.3.6.1.4.1.9328.50.1.2101| 2 APILAT CT SVSTEMS ]
GE MEDICAL
ges| 1.3.6.1.4.1. 50.1.
Show Ima 1.3.6.1.4.1.9328.50.1.2105| 70 CTCHESTS5X5| CT e No [l
Recon 2: CT GE MEDICAL
gez| 135141 50.1.
Show Ima 1.3.6.1.4.1.9328.50.1.2176| 64 CHEST S % 5 CT y—— No F

r'ﬁ:n:ﬁw MY BASKET

rﬁ;nn TO BASKET | [ VISUALIZE IMAGES |

Study 1D Date
1.36.1.4 19328501 2065 an 10, 2001
Description Data Location
CT CHEST W/ CONTRAST MNCH1
. o Contains
senes Description Manufacturer Annotations
GE MEDICAL
ges | 1.3.5.1.4.1. 501,
Show Ima 1.3.6.1.4.1.89328.50.1.20688 2 cT SVETEMS Mo F
GE MEDICAL
ges | 1.356141. 501,
Show Ima 1.36.1.4198328 5012070 75 CT SVETEME MNo F]
GE MEDICAL
ges | 1.3.5.1.4.1. 501, :
Show Ima 1.3.6.1.4.1.8328.50.1. 2287 65 Recon 2 cT SVETEMS Mo




NBIA PC DICOM Viewer: Cedarai-
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NBIA Mac DICOM Viewer: OSIRIX‘,@/ “n
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(3a) Traces &
Experimental
Metadata

Data-set Mapping  (5)

Treatments

(2) DNA

s
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Tissue Samples &
Clinical Metadata

(WGA)
Analytes &
Sample IDs

Sample IDs
(32)

Gene-Trace IDs
Sample IDs
& Somatic Mutations

Bulk Data

Cancer/Tissue Type €«————» Sample «——» Traces

Characterization Data

, The Cancer Genome

Atlas (TCGA) In Vivo

Imaging Project
Initial Phase

Experimental
Results &

/ Sample IDs

—

@)

Mutations €+——» Genes

(2) DNA/RNA Analytes

and Sample IDs
/ caecs

(2) Patient Sample Clinical- (3b)
Pathology Metadata &

Queries
&
Tracking

DCC Data Portal



THe GAncCER GENC

TCGA Y ///\&:

A The Cancer Genome Atlas

A Collaboration between National Human
Genome Research Institute and NCI

A The Cancer Genome Atlas (TCGA) is a
comprehensive and coordinated effort to
accelerate our understanding of the genetics
of cancer using innovative genome analysis
technologies.

w caBIlG



The Cancer Genome Atlas

ey

A TCGA researchers have identified four
distinct molecular subtypes of
glioblastoma multiforme (GBM), and
demonstrated that response to
aggressive chemotherapy and radiation

differed by subtype

A These findings, reported in the January
19 issue of Cancer Cell, may result in
more personalized approaches to
treating groups of GBM patients based
on their genetic alterations



TCGA Second Study in Cancer Cell ﬁ" 7 o o

A Another study published in April by The Cancer
Genome Atlas Research Network also in
Cancer Cell used epigenomic profiling

A Maps specific chemical changes or 'marks' to different
areas of the genome, to reveal a new subtype of
Glioblastoma Multiforme (GBM)

A Most patients with GBM survive only 12-15
months after their initial diagnosis

A However, patients with this specific subtype,
called Glioma CpG Island Methylator Phenotype
(G-CIMP), have a median survival of three years
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Goals of TCGA Imaging Workspace “‘/ [»

A Investigate the added value of highly
structured interpretation and quantification of
MRI images of the TCGA dataset using AIM

A Determine the correlation between MRI
Imaging and genotypic information and
response to therapy and prognosis

A Revise Cell article to include impact of MRI
data

A Determine the potential for these tools in
routine clinical practice
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Feature Set I Controlled Vocabulary ,:s‘f'i;‘}?;___ 5\

A 20 features clustered by categories.
A Lesion Location
A Morphology of Lesion Substance
A Morphology of Lesion Margin
A Alterations in Vicinity of Lesion
A Extent of Resection

A Goal is to capture imaging features of
entire tumor and imaging features of
resection specimen.



Examples Non-standardized Features / L3N
May correspond to Angiogenesis, ,:fr/ f"_\""_a\
Oxygenation, Apoptosis, Cellularity AW 2N

A Infiltration

A Margination

A Edema

A Non-enhancing tumor.

A Enhancement
A lrregular
A Nodular
A Indistinct
A Infiltrative

A Necrosis

A Physiologic
A Diffusion
A Perfusion
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Well marginated Non-enhancing
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Infiltrative & Necrotic Type
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Three Workstations (Osirix [Mac], Clear Canvas [PC] and XIP

Purpose Built Were Modified to Retrieve TCGA Images from NBIA ‘j‘:/ = -
Database and Use Standardized Template and Save Interpretation # [ S —

and Quantitative Measurements to AIM Data Service on caGRID ; i‘ )

Osirix / iPad Assistant Demo

Osirix / iPad Workstation

IPAD Assistant Demo - Laige. L9

Clear Canvas Workstation

[ ) - (o ix]

Ceaeas

Sorvors | %lmucanva_s —

ClearCanvas
Workstation




Purpose of TCGA Radiology Phase Il PrOJegﬁ'{/

a\\

Project Goals

Utilize multiple CBIIT/caBIG® technologies together to create
a practical system to captur
in a structured, standardized manner and to allow for the
integration with genomic and clinical data

Have at least two radiologists interpret the TCGA MRI brain
images associated with the Cancer Cell article

Utilize caBIG tools to create a repository of the qualitative
and guantitative information associated with the analysis of
the images

Utilize caBIG tools to perform cross database comparisons
for research purposes

Demonstrate potential of caBIG tools to assist in clinical
decision support
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Achievements: 7 —— |
Radiology Reading GV N
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TCGA cases in NBIA have been read by at least two funded neuro-radiologists:

nd 890713 - TCGA-06-0149 [AIM TCGA on ClearCanvas Workstation 2.0 TCGA]

File Edit View Tools Annotation Help

. 8- 00- QD ) - @ - 10POMMPOD0 CHOOOOE
& ) i &
Available AIM Annotati., & X || Explorer | 890713 - TCGA-06-0149 x | | AIM Annotation Details 3 x

Anatomic Enities | Imaging Observartions | Calculations

Name: Nodule 1 TCGA-06-0149 AXIAL T2 FLAIR TCGA-06-0149 ASSET cal -
AE: 890713 890713 Code Meaning Code Value ch'ﬁ:iggsnca}::?w
i {demporaliohe 17-Feb-1889 17-Feb-1889 : p—— —
i ACQq: - Acq: - Ri‘ ht G-A100 SRT
10 | mass Se: 5/13 Se: 2/13 J
- Im: 33/70 Im: 1/41
Show Study Loc: F4.9 Loc: F126.7

VAN

A radiologist fills out

AIM based reporting
template.

New annotation data
is saved on AIME.

f”@‘ ./

’
Nodule 1
4.56 cm

New markups created
on Workstation and
saved to the AIME.
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rom ata service 8HRBRAIN from NBIA at CBIIT

Thk: 6.0 mm
at Emory (AIME). DFOV: 24.0 x 24.0 cm | ||| Zoom: 8.33x DFOV: 30.0 x 3(H—_—

Ve ; W:564 1:282 (Auto) |




Achievements: ,ﬂ/f f"—‘i M=
TCGA Cancer Cell Data Service ey A

Because the existing TCGA Grid Data
Service is not currently available, we
created our own grid data service to host
genomic and clinical data from the 12/09
Cancer Cell article.

MBuilt a data model for Cancer Cell genomic
and clinical data

AUsed caCORE SDK 4.2 to quickly
generate an application from this model

AUsed caGrid Introduce SDK to create a
Grid data service from the SDK model

ADeployed data service at Emory
ACreate scientific queries for caB2B

ASuccessfully queried 3 disparate caGrid
data services (AIM, NBIA, TCGA Cancer
Cell) with caB2B

Aocumented insights gained from the
process of setting up our own data and grid
service
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