Building and deploying digital pathology infrastructure for a heterogeneous user base
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Abstract

At Brussels Free University (VUB), we wanted to build a core digital pathology infrastructure to support a range of different use cases. Various images platforms needed to be accessible through a single access point, while still supporting
different user profiles. We wanted a scalable solution that would allow interaction between equipment from different research groups intra and extramuros. A combination of commercial hardware, commercial software, and open source
software was used to get this accomplished. Custom coding to connect interfaces was used where needed. We built a centralized infrastructure that integrates a variety of imaging platforms (brightfield, fluorescence, zstacking), and we now
have an interconnected network of heterogeneous and scalable information silos. Image analysis and data/image mining projects can remain stuck in micro-environments due to limits artificially imposed by vendor-specific solutions. We have

shown this need not be the case, and have integrated five different imaging platforms onto one architecture. We are storing data from all modalities in a single storage facility, and can manage it through a single access point. We support 40+
users, working on different use cases, including education, biobanking, and telepathology.
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Viily Gepts (1922-1991) was professor of Pathciogy at tha Wiije Universitelt Srussel (VUE) in Saigium. He studiad 22 young patients wath
recent onset type 1 diabates, 3nd discoverad that tha Insulin producing bata c2lis In these patisnts 3re destroy=d by 3N (3UtD)IMMUNS Process.
The resaarch His studiee were pubiishad In the 1955 Issu2 of the sclantific journal Diabetes. Tha 3526 on which his studies were based are now avallable
in 3 dighized format. Thay allow Imarested patisnts and scientists 10 vieuaitze the histopatnological lesions that are at the basks of the disease

Charactenstic for acuee type 1 diabates In childran s the presanca of ‘insulitls’, an Inflammatory infitration of the kslets of Langemane. This
(3ut0) Immune process Is curently thought 10 be mediated by cytotoxic COS+ T-cells diraciad towards Data cell antigans, l2ading to the
dastruction of vinually 3l insuiin-producing bets celis In tha pancrass. Human sampiee showing these lesions are extremely difficult 1 Tnd as
ey are anly present during 3 shon pericd of time after diagnosie. Only 150-200 cases of Insultis ara known 10 U tod3y on 3 warkiwice b3sis
and collectad over the past century. Even today, the Willy Gepts coliaction ie an important resource for our studies o the disease processss

Pathomation PMA.core slide hosting software

...........

"A,

PATHOMATION

 ImageJ
Flo EOdt Image Protess Analyze Plugns W Help
B olaiol<|4|+INAIRO]Llomlsuial 7 [ £ 8] #] |»

Fmagel 1.9 ) J9/a1.50_00

Cell-counting in Image)

U2Jeasay

 ImageJ

Fb Edt Im3pe Protgss Analyze Plugns W elp

Bolao < &l+8 AR Lonjsnl g 7|82 =
) 150 09

¥maged 1.38a ) Jaua 1.50_

Cell-counting in Image)

Aperio eSlide Manager Nikon NIS-Elements Zeiss Zen Studio

T

Without digital histopathology: *  With digital histopathology:
— Authentication I’'m looking for breast 1 I’'m looking for breast 1
Queviisleton tumor tissue tumor tissue
—

Sure; glad to help Sure; glad to help

R—._-" o
Does the sample 1 Does the sample w o
contain cancer cells contain cancer cells noeyeesa il

Just trust us ] | Have a look at the HE

A >
"

Enhanced network and local cloud infrastructure

.

PMA.core

Isitin situor
invasive?

/thumbnail

Is it in situ or }
invasive? [

the immunostains
(p63 — calponine)

PMA.forms

Have a look at the HE and |
Just trust us } J

<div> integration

Is it hormone- |
responsive?

Is it hormone- 1
responsive?

PMA.zui viewport

l‘

PATHOMATION

Have a look at the
immunostains and the fluo
data (FISH)

bunjueqolg

HE

Y

We don’t have that }

!in/formation
http://www.diabetesbiobank.org equests, investmentspay of

Discussion & conclusion

Digital pathology involves much more than the acquisition of a slide scanner. At the VUB, we have engaged five different imaging platforms onto a single architecture. We are now storing data from all modalities in a single storage facility, and can manage it through a single

access point. Furthermore, the Pathomation software platform for digital microscopy assists in rendering content to any type of display device, without the need for extra software or background information concerning the content’s origin. The resulting ecosystem presents
web-accessible interfaces to the right end-users at the right time. A single access portal is provided through http://www.diabetesbiobank.org.
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