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The Catalan Health Institute (ICS)
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The Catalan Health Institute (Institut Catala de la Salut, ICS) is the largest provider for the

Catalan Health Service, the insurer of universal health coverage in Catalonia .

@® 44158 ﬁ 329
‘ Professionals Primary care teams
; Fy 119508

‘ Surgical interventions

Hospitals yearly
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Defining the need

The purpose of the project isto increase patient safety and quality
of care, improving the diagnosis of tissue and cytological samples
and the efficiency of the processes in the Pathological Anatomy
departments  of the ICS, through Digital Pathology (DP) and
Artificial Intelligence tools (IA). It is transversal , and will have an

Impact on the care of patients treated by all medical and surgical
specialties .

First conceptual definition of the project




Birth of the DigiPatlICS Project

Project for the optimization  of anatomopathological diagnosis in a network of
public ICS hospitals in Catalonia through digitalization  and artificial intelligence
tools.
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What do we want ?

Increase patient safety and quality of care
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Networking between I[CS centers

A Increase patient safety, reproducibility and
equity of diagnoses .

A Telediagnosis , case sharing and teaching .

A Same LIS & IMP system between hospitals
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Improve working conditions

A Improve workflow, productivity = and response
time .

A Improve ergonomics .

A Facilitate tools  for  morphometry and
guantification of diagnostic and prognostic
biomarkers

A Ergonomic  workstation design & access to all
relevant HIS data
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Central digital  repository

A Store pathology images on the network
A Decreased workload in slide archive management

A Standardized integration of images in SIMDCAT (Digital
Medical Imaging System of Catalonia ) using DICOM.

A Facilitate access to images for decision -making between
pathology services and other facilities (operating rooms,
Interventional exploration  cabinets, transplant, or
clinical committees ) bidirectionally

A Business intelligence and research . Standardization
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Artificial Intelligence

A Improve the diagnosis of tissue samples and the
efficiency of processes through Digital Pathology
and Artificial Intelligence tools .

A Develop artificial intelligence  algorithms  with
Machine Learning and Deep Learning in order to
recognize patterns and select tumor areas, to
optimize the  reproducibility of diagnoses .
Catering to our needs .

A Pre-Deploy IA algorithms to reduce diagnosis
time . Offline Inference .
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What can we cover ?
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Do we want to save the whole slide images (WSIs) forever? For how long ? Who will
store them? DICOM ?

Is our laboratory information system ( LIS) ready?

Do we want to (or have to) address pre -analytics ?

Do we want to address  dark -field microscopy (direct fluorescence, FISH)?

Do we want to digitize the macroscopic  images?

Do we need to update the hospital network ?
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Do we wantto share cases externally with the outside world?

Is teaching important?

Do we want artificial intelligence (Al) algorithms? DO we have

Do we wantto do telepathology ?

What do we do with  cytology ? mOney for

everything?
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N What we want
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What have we achieved
so far?

Planning, Scope, and Tender Process




What have we achieved so far?

Define needs & Implementation
Get funds : Award contract

Institut Catala
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Bidding Guidelines

A Tender to be addressed in 4 years (2020 -2023)
+ 4 years of maintenance

A Service oriented

A The equipment will be the property of ICS at
the end of the tender.

. .
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Activity to be addressed

A 1.000.000 slides yearly .

A 8 hospitals .

A 168 pathologists .

A Biopsies , Frozen sections , Autopsies, Molecular  biology
Fluorescence . Routine cytology excluded

Num de técniques Any 2018 Any 2019 Any 2020  Any 2021 2018.2021
Hospital Amau de Vilanova de Lieida 101.213 105.262 109.310 113.388 429 144
Hospital de Bellvitge 231.724 240993 250.262 259.5 982.510
Hospital Joan >0 72.037 74 918 77.800 80681 305 426
Hospital Universitari Germans Trias i Pujol 153.802 159 854 166.106 172258 652120
Hospital Vall d'Hebron 265216 275825 286 432 207.042 1.124 516
Hospital Verge de i Cinta 38.520 40.081 41.602 43142 163.325
Hosp. Universitari Dr. Josep Trueta 125174 130.181 135.188 140 185 530738
PIUS Hospital de Valls 2283 2374 2466 2557 9,620
Total ICS 989.969 1.029.568 1.069.167 1.108.765 4.197.469
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What If we adressed cytology 7 g curopean union

= r European Regional
Development Fund

Digital Pathology Tender - ‘,
CSE/CC00/1101202869/20/AMUP v s
Catalonia, Spain. TS '
2020 -2023 , A

8 hospitals - 24 scanners (3DH P1000/ 3DH P250) /
168 pathologists »
Creation of Al algorithms

1.000.000 slides each year histology (| 2 -9.5%)
400.000 slides each year cytology (I 3 -45%)

"ho9 309 ht 1 +40% in Scanners and servers?

~
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Project amounts

Nova estacié de
treball
3%

A Tenderfor ' | 9= 0| + 1 with VATUneluded (4 years).

A Within this amount are included:

A withthe Polytechnic University of Catalonia i BarcelonaTECH (UPC) to develop an
artificial intelligence platform and the development of a minimum of 4 artificial intelligence
algorithms Y 6 1 | T SinclddidgNVAT

A With the Center for Telecommunications and Information Technology (Centre de
Telecomunicacions i Tecnologies de la Informacié , CTTI for the adaptation of the LAN network
infrastructures  in each of the institutions Yot swith WAT included .

A With IBM for the development of the new Laboratory Information System f 9 8 | 9 3 Witk W
VAT included .

A Maintenance by ¢ ¢ 0 | 3 dyedr With VAT included (4 years).
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DigiPatlICS In numbers

168 pathologists

8 hospitals (AR, BE, DT, GT, JX, VC, VH).

24 scanners .

13digital macrophotography  stations .

1082 .294 slides /year (2019).C [ 10-15%

15 Gb/ slide .

2 Petabytes yearly .

8.414.983,72 W

New Laboratory Information System LIS (ETPat).
Development of Artificial Intelligence algorithms
Image management systems . Teaching platform
Servers ,LAN & WAN equipment

SIMDCAT .
Possibly the largest Digital Pathology network in the world .
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Hunting Unicorns ?

Specification sheet




Technical
specifications

What we have asked
for ...

Unis Europe :
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Technical
specificati

é What they will
provide us
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Bidding and
Contract awarding

Candidates and technical tests




Technical specifications - Award Criteria

ATotal: 100 points

AAutomatic  evaluation criteria .51 points
AEconomic valuation . (40 points )
AEvaluation of the financial offer . (30 points )
AEvaluation of the maintenance offer . (10 points )
AAutomatic  technical evaluation . (11points )
AQuality management system. Certification of processes and algorithms . (3 points )
AProcess consulting . (1point )
Almage Management Platform adaptations . (3 points )
Astorage for research slides . (1point )
AShort -term thot Rsforage (3 points )
ACriteria subject to judgment value . 49 points
AScanners: deployment and image quality . (17points )
ADiagnostic viewer . (8 points )
Almage Management Platform . (4 points )
ATraining module. (2 points )
ABuilt -in tools and algorithms . (3 points )
AArchitecture  and monitoring . (1points )
ALong term storage in SIMDCAT . (4 points )
Alntegration of case information in a unified model . (2 points )
AServer infrastructure  requirements and DPCs. Coherence , management model , virtualization . (2 points )
AWorkstations . (2 points )
AArtificial intelligence . (3 points )
Almplementation

Technical test of scanners, viewers and IMP

Institut Catala
de la Salut




Bidding companies

& PHILIPS
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Scanners

Technical tests

Viewers and IMP

We prepareda test [ F Df U F Dk U ¢) dzf | ¥ &
More than 9.000 real slides tested
5 days 24h of routine
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Palex &

Constant Improvement 3DHISTECH

Contract awarding

A Best deployment proposal of servers (DPC in each
hospital and inference servers and Al training ).

A Best scanner deployment proposal (speed, scanning
capacity, image quality ).

A Best Image Management Platform
A Best workstations

A Better tools to support pathologists and algorithms with
VD certification
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What Is
DigiPatICS ?

How are we going to achieve the
Digital Pathology Transformation




?/(:SPUEGUE DE ESCANERES COMPLETO PROYECTO DIGITALIZACION DEL ICS

H. Arnau de Vilanova

2uds. Pannoramic FLASH P1000

BF
1 ud: Pannoramic SCAN Il 150 FL
+BF

l l

H. Joan XXl

1ud: Pannoramic P1000
FLASH P1000 BF

1ud: Pannoramic P300 BF

1ud: Pannoramic SCAN Il
150 FL+ BF

H. Verge de la Cinta

2 Uds: Pannoramic P300 BF

1 ud: Pannoramic SCAN Il
150 FL + BF

l!

H. Bellvitge
2uds: Pannoramic
FLASH P1000 BF

1 ud: Pannoramic
P300 FL + BF

H. Doctor Josep Trueta

2uds: Pannoramic FLASH
P1000 BF

1 ud: Pannoramic SCAN Il
150 FL + BF

H. German Tnas i Pujol

2uds: Pannoramic FLASH
1000 BF

1 ud: Pannoramic SCAN Il
150 FL +» BF

lu

H. Vall d'Hebron

2uds: Pannoramic FLASH
P1000 BF

1 ud: Pannoramic P300 FL

Institut Catala
de la Salut

24
Scanners

P1000 BF DS
P300 - P250 BF FL
Scan Il (150) BF FL

Include both BF and FL.

High resolution capability (non
routine mode).

High throughput

Resul t i ma gges qualavde
(pathologist perception).
Scanner routine  reliability

Low scanning time

number .

High scanner




Scanners - High Throughput 755"

Slides -
Slides + Double Slides !

Sakura4768 Magazines:

Objectives & +

Resolution um/ pixel & um/ pixel

Bright Field and double slides

Institut Catala AN Generalitat de Catalunya
de la Salut WY Departament de Salut




Scanners - Fluorescence

300 Slides 3DHistech
Magazines: 25 P300
Objectives 20x & 40x

Resolution 0,12 um/ pixel & 0,24 um/pixel

Fluorescence and bright field

3DHistech
150 Slides SCAN Il

Magazines: 25
Objectives 20x & 40x
Resolution 0,09 pm/ pixel & 0,16 pum/pixel

Fluorescence and bright field
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Scanners deployment

Institut Catala Al Generalitat de Catalunya el m Unié Eurbe a
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H. Doctor Josep Trueta
2uds: MacroPath QX

H. Arau de Vilanova
1ud: MacroPath QX H. German Tnas i Pujol

2uds: MacroPath QX

H. Joan XXIII
1ud: MacroPath QX

H. Vall d'Hebron
3uds: MacroPath QX

H. Verge de la Cinta

H. Bellvitge
1 Ud: MacroPath QX

3 Uds: MacroPath QX

Institut Catala
de la Salut



?/3 o DICOMM?

a1
ULTRA HD

320

Workstations

Equipment
Total Workstations 183

I

286
° : : 6
Device 1 Q Device 2 7

Total Projectors
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Hardware 1
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Hardware 1T Cockpit
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Hardware

Institut Catala AT Generalitat de Catalunya " Unié Europe
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Hardware 1 Cockpit
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IMP
Diagnostic
Viewer

IVD support
algorithms

Telepathology

Teaching module

Institut Catala , Generalitat de Catalurya
de la Salut WY Departament de Salut
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Software T What we demand

A Open to standards
A Accomplish Corporate requirements.
A ICS Information systems philosophy.
A DICOM compliance.

A Open to different IA solutions
A User friendly

A Only one solution/viewer for:
A Bright - Field, Fluorescense, Double Slide, Algorithms.

A Complete features available.
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SERVEI ANATOMIA PATOLOGICA
WAN

cPb2 o Network Needs

=
|f| 5GI Cent o
|j E o LAN

5GI Centre 5G| Centre = Tﬂnﬂﬂv g ETES WA N
SIM = wan DPCs

7

o e .
[‘ T = f! N AN — 3 s AI
VNA Cen 2 VNACen1 f| [q]uv nel |
E Firemal = Mobilitat Design of the IT
Processament 1A Processament I1A o Entornentrensatﬂgﬁ B TEIeconSUIta InfraStrUCtu reS IS One Of the
Exterior Formacié biggest parts of the project,

\

CPDCen2 CPDCen 1

CENTRE El
Emmagatzemament “Cache”
Curt termini fins a 75 dies

Institut Catala Generalitat de Catalunya
de la Salut WY Departament de Salut

this has become the most
ﬂ difficult part so far,....




Telepathology and networking

Teleconsultation
Synchronous 1 Shared screen. A Vi multineadl microscope o .
Asynchronous 1 Sending the case to another expert .

Institut Catala i‘Hﬁ Generalitat de Catalunya
de la Salut All¥ Departament de Salut



Artificial
Intelligence

Universitat Politecnica de Catalunya
(UPC) - BarcelonaTech




e — ¢ Artificial
Intelligence

e <oy o AR eron e
s [ e
s e e
Image Processing Group
Signal Theory and Gommunications Department
Universitat Politécnica de Catalunya. BARCELONATECH

« Aguado Chao, Juan Carlos &

¢ Dedoninonmw

. n e « Padr Cire

« Pardas Felu, Monts

« PazOrz, van

« Prats Duaygoes, Francesc &
®

« Rodriguez Fonolosa, José Adrdn @

- Rodriguez Honton, Horacio @
Romero Menno, Enrique @

+ Escudero Bakx, Gerard @ « Mugica Avarez, Francisco José @ - Ruiz Costa-ussd, Marta @

Board
» Angulo Bahén, Ceclio @ Head, GREC
» Gibert Ofiveras, Karina @, Secretary, KEMLG
» Castell Ao, Niria 3, Treasurer, GPLN
» Nebot Castets, Angela , SOCO

» Hemando Pericas, Francisco Javier @, VEU

Intellectual and industrial
property ICS.

» Morros Rubl, Josep Ramon @, GPI

22 patents

12 New projects per year

SISCAT.

S

Offline Inference overnight.

Collaboration agreement with the Image Processing Group (GPIl) of the Polytechnic

University of Catalonia (BarcelonaTECH (UPC) (imatge .upc .edu) for the development of P&thOlOQiSt on the |00p_

artificial intelligence tools and platforms within the healthcare field, specifically in the

field of medical imaging

The group belongs to the Intelligent Data Science and Artificial Intelligence Research Polytechnic University of Catalonia i
Center (IDEAI), which is a hub created at the UPC in 2017 for the development of artificial Barce|0naTECH (UPC)
intelligence . GPI has extensive experience in image processing and the development of

artificial intelligence algorithms with along history in the healthcare field .
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https://imatge.upc.edu/

DigiPatICS Algorithms

A

—

lin® inference

Automatically selecting the areas to be analyzed
Parameter computation inside given areas

o o o O

Proposals to help pathologists
A ¢¢O6s P ¥ ¢ 0 dinteramtjorR o
A Selecting the area(s) to be analyzed
¢ O 06 mfgrente
A a| ] O/&¢ A1 pafaindter averaging
A ¢C)6$¢)Z V¢ 0 dddjgsenferiR o
A se of sliders for classification refinement
$ ¥
A

(3 0 guartiZation

Data computation and visualization

Institut Catala
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Marking

Mark a few

example tissue regions.

and run the

Tissue Classi

Cell i Qi

PatternQuant
identifies

the tissue structures
on the entire slide

Cell detection runs Present

inside the the quantification result
preselected tissue on several diagrams
structures only




DigiPatICS Algorithms

A The expert pathologist in the "loop"

Annotation
= = |  Tool
-
-~ T S
Feature ’
Selection Training / Experts \ Training
i . Validation :
omnatien Classical A Ground Truth —\b Deep Learning
from Experts i from Experts / .
. Algorithms | \ Enhancement Algorithms
Annotation Ny y
Tool S o P
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Next steps?

How are we going to achieve
digitalization of pathology?




Next steps?

Communication and accompaniment to change

g”"
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Implement

Consolidate

Artificial
Intelligence
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T

Consolidated : 5
Implementing : 1
(Nov21l T Nov22 )

. "':E. Hospital Universitari de Girona
,ﬁ. Doctor Josep Trueta

Hospital Universitari
Arnau de Vilanova Lleida

/4
- | -
Germans Trias i Pujol
Hospital
7 |,
HTVC el 3;_1‘;
Hospital de Tortosa d Hebl"on :
ANNIVERSARY

Verge de la Cinta

||||| Bellvitge

Hospital Universitari

s HY

Hospital Universitari Joan XXIII

Institut Catala
de la Salut
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Some numbers (Nov21 i Oct22)

A Number of cases 205,267
A Number of scanned slides: 408,923
A Used space: 0.4 PetaByte
A GB per slide: 0.96 GigaByte / Slide

Institut Catala
de la Salut




Partnership

Public T Private collaboration




Palex & :pHisTECH

Constant Improvement

Partnership 1 What we demand

A Flexibility
A Capability to adapt the solution in non long term road
maps.
A A project as big as this always has surprises, we need a
travel companion who knows how to adapt.

A Quality
A Good products + Good understanding of our needs
A Long term partnership with constant evolution.

A Risk sharing / commitment
A You really believe in our project? Prove it!
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Work 'groups

Teams

Al teams

Network teams (LAN and WAN)
Scanners team

New workstation development
Process group

SIMDCAT integration team DICOM
Pathology departments

IT Teams

Logistics

Institut Catala
de la Salut
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