Experiences in enabling digital pathology for research in Victoria
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INTRODUCTION

The Victorian Cancer Biobank (Biobank) is a not-fwofit large-scale tissue-banking facility builth ¢he expertise of
four Consortium member tissue banks located atiAlfalth, Melbourne Health, Peter MacCallum Car@entre and
Southern Health. Following the successful applarato the Victorian Government for $7M in fundsabhgh a Science,
Technology and Innovation (STI) grant the four fduimyg members, together with Cancer Council Vict@sathe Lead
Agency, formed a Consortium. The Biobank aims tovjae high quality clinically annotated biospecirseto
researchers in academia and industry within Austeaid internationally.

An operational model has been established thagiates a multi-site collection system with a cdhtrananaged
application process to streamline access to biasees by researchers in academia and industrycdlhection system
uses a “hub and spokes” structure where 22 prigaté public hospitals form the spokes around foungddium
member sites. Tissues, blood and derived biospesraee processed and stored at the four hub sdase the Biobank
Access Committee has ensured that biospecimengevilsed for ethically approved research, Centpar&lions staff at
the Cancer Council Victoria coordinate the dispatthbiospecimens from the four storage sites. Tppsu the
coordination of the application, approval and dispgrocess and enable the inventory at eachcshie viewed centrally,
aweb-based informatics system is being implemented.

In 2008, as part of the Victorian Cancer ActionrRlde Biobank received additional funding to supp@nslational
research. Part of these funds are being used toydepathology digital imaging systems acrossrtieenber sites. This
system will ensure that the required high qualibspecimens are available to researchers by egdigital images of
tissue sections associated with samples storedebBibbank to be reviewed for quality assuranceases. In addition
researchers will be able to view samples onlinergad applying for access and. the digital imagsagipment will be
available as a shared resource to molecular patstdoand researchers at each of the four Consortiember sites and
associated sites using immunohistochemistry foegapression analysis in tissue and tissue mi@pactions.

The Victorian Partnership for Advanced ComputiW@AC) and the Biobank have commenced working tagretim an
innovative eResearch project that will integrat itiventory management and digital pathology systend provide
digital biobanking functionality that is not curtgnavailable. This work highlights the need fayrsficant networking
infrastructure to deal with the explosion of datani digital scanners alone.

ENABLING DIGITAL BIOBANKING

At each Biobank site, excess tissue from consemtimgrs is contributed into a local tissue banke Cresalys software
system manages this inventory. A digital scanndrsaupporting systems manufactureddpgrio are used to scan
pathology tissue sections associated with sampsddarm the Biobank inventory. These images aveesdtcentrally.
The digital scanning equipment is also made avigilaloresearchers at each site to create imagearthatored locally.

Both Cresalys and the case (meta) management seffaraAperio are hosted by VPAC within its sengtdata facility.
The Biobank utilizes this production quality he&fhsolution to provide tissue provisioning servitegsesearch, and
undertake quality assurance of the biobanking itorgracross the member sites. The systems federaticurs over a
VPAC managed VPN between the four member siteste8iobank. This utilizes technology, conventiamns!
architecture that satisfy the culture, security pridacy concerns of four of Melbourne’s large liealervice providers.
As the initiative is driven for research, the simntneeds to satisfy the appropriate cost concerns.
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Figure 2: lllustrates the data flow from the donorto the tissue bank and supporting software system¥he
federation provides the platform for Biobank’s quality assurance and tissue provisioning services t@search.

Unfortunately, due to the significant network baimdhv required to transfer the image data to VPA@rfithe member
sites, each site stores their own data locallyy®@mé images associated to Biobank’s quality assmaaractices will be
transferred to VPAC by transporting hard-disks.sTikian opportunity missed for research that ceossganizational
boundaries.

THE DATA OF DIGITAL PATHOLOGY

The major challenge of the transition to digitalhmdogy is the dealing with the amount of dataagerand data
bandwidth required.
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Figure 1: The trend in data drivers over time and he digital pathology contribution to the “data explosion” [1].

A typical slide of 20mm x15mm at 20X (.5micron/pixeequires 1.2Gpixels of storage or 3.6GB. Whempressed,
this yields to about 200 to 500 MB per image. Tothis into perspective, one year’s worth of digitaaging of clinical
pathology at the Children’s Hospital of Philadelphreated 55,000 images [2]. That is approxima6IB of data
created per year.

Importantly, web based access to digital patholaggges in the clinical setting will improve thenttal management of
cancer patients in Victoria by replacing local sawviof microscope images of tissue sections on gitides with
collaborative remote web-based review of digitehges by researchers and clinical pathologists.

THE FUTURE

The reality is that few medical campuses have acteshe bandwidth to support collaborative, datarisive research
activities. Projects such as the BioBank will tHiere will only be fully enabled by effective intemanection of health
related research sites with the broader researdtedncation community through AARNet. Unfortunatedgking this

happen requires the provision of adequate taiklitkthe health campuses and the design and imptatien of security



system and procedures that give health authotitiesconfidence to enable the connection of highdisdth research
tails to health networks.

Hence, in order to realise the benefits to traisial research potential that the Biobank platfayam provide, the
Biobank has worked in collaboration with VPAC and\RNet to devise a cost effective high bandwidthwuek
infrastructure across the partner sites for resepucposes.
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