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http://www.vicomtech.org/en/d16/industry-and-advanced-manufacturing
http://www.vicomtech.org/en/d1/intelligent-transport-systems-and-engineering
http://www.vicomtech.org/en/d2/ehealth-and-biomedical-applications
http://www.vicomtech.org/en/d3/digital-television-and-multimedia-services
http://www.vicomtech.org/en/d5/etourism-and-cultural-heritage
http://www.vicomtech.org/en/d6/speech-and-natural-language-technologies

vicOmtech

visual interaction & communication technologies

eSalud y Aplicaciones Biomédicas

Image, Visualisation and Simulation

® Biomedical image analysis: planning, quantification, biomarkers, CV

e Computer-aided Diagnostics: screening and cloud-based diagnosis platforms
* In silico simulation: Multi-scale personalised physiological simulation

Big Data and Personalised Medicine

* BD supporting Health, Social and Welfare Management, and Public Health policies
e Profile-based patient stratification (bioinformatics + image + DSS)

e Disease characterisation and predictive models

eHealth Solutions

e Clinical and Patient decision support systems

e Clinical and Personal electronic record

¢ Intelligent Data Collection (in the hospital, on the go...)

Interaction and Medical devices

e Computer- assisted surgery, image-guided, robotics, simulation, VR/AR...
* Assistive technologies (mmechatronics, cyber physical systems, robotic)
* POC devices, implantable, Nano devices
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DELEGA: Aneurysm segmentation
from CTA images using Deep Learning

* Aneurysm: dilation of the aorta that can
rupture, causing death v

« Endovascular aneurysm repair:
minimally-invasive surgery to exclude the
aneurysm from blood flow using a stent

« Requires lifelong surveillance based on
CTA images where the rate of aneurysm
growth is evaluated

— Currently measuring axial diameter
manually




Deep Learning ¢ Inycom

 Tissue segmentation using Deep Learning
iNn % fibro-glandular vs fatty using 700+ images

« Automatic Bl RADS density classitication (LILILIV) from
relative density estimations

N

Source Segmented Overloy
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Deep Learning Microaneurysm

* Microaneurysm detection
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Big Data in Health

P __Q‘“_“ Geographically Diverse
_ Heterogeneous Data-Sets

midas

Meaningful Integration of Data, Analytics and Services
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DATA

PREPARATION

\

DATA
INTEGRATION

Midas
Secure Interoperable

Data Architecture
Platform

Citizen Focused Effective Informed

Policy Development
Within Regions, Member States
and Across Member States —

Health Policy as well as Integrated

Policy Developmente.g. Social
Housing

i
O

Member State

Qolicv Makers & Citizery

Member State

Qolicv Makers & Citizey




vicOmtech

Heterogeneous data collection & preparation

(I‘D MIDAS General Stats  Miss

'WORKING DATASET: udalmap.ssv

OVERVIEW FEATURES TYPES
Number of values / samples / features 1126488 / 5522 / 20 - - —
var_1 has 4016 missing values
T273%
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General Stats  Missing Values

CORRELATIONS > OVERVIEW (udalmap.ssv)
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CORRELATIONS > REFINE (threshold: 0.7)
* year * is highly correlated with * var_12 * § —0.7284
" year ' is highly correlated with * var_33 ' p = 0.7862

year * s highly correlated with * var_6e -


http://tapa-data-harmonization.herokuapp.com/
http://tapa-data-harmonization.herokuapp.com/
http://tapa-data-harmonization.herokuapp.com/
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Predictive models

INCAR: Monitoring and intelligent routing system
for patients suffering from cardiac insufficiency

INCAR -
e BB il
O Hello . Valor ID paciente: INCAR0O7 Riesgo y Recomendaciones
Nekane Larburu
vious admissions None Probabilidad de readmision:
f— Naive Bayes: 0.640 . R
jiEstas en ALTO riesgo!!

& Patiens

Necesitara seguir un plan de monitorizacion
diaria (continuar or reforzar si antes se le
summer pidieron 3 dias por semana).

| Overview Smoke Ex
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Readmission threshold__ (days): [30
Kaplan-Meier limit......._.(days): [90

* Predictive Models to determine the risk of readmission and
decompensation of heart failure patients for real fime guidance using
clinical data and felemonitored data
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Clinical Decision Support Systems
W @ desiree_project

o , dggiree
DESIREE - Decision Support and Information System for
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Clinical Decision Support Systems

AUTOMATED IMAGING . IMAGING
CLOUD — BIOMARKERS s | (1
ALGORITHMS + VISUALIZ ﬁ’({,l
j}"’ DIGITAL PATIENT

EXPERIENCE ﬁ CURRENT

v
STUDY OF

RETROSPECTIVE
THERAPEUTIC
CASES CHOICES
KNOWL EDGE
MODEL
MODEL BCT &
HEALING
PAT

OUTCOME coﬁETl\é;{% ; DECISION dsgi ree
:} & THERAPY w DSS

' ;@ Breast Unit .
theEuropZ:rf:djg'gE - y@deSiree—projeCT

vicOmtech

visual interaction & communication technologies

‘@‘_Imaging

g
’—\ A

Tro.
>
A

CASE ' | E
% PHYSIOLOGICAL f—
PREDICTIVE e
/ MODELS @

Genetics

Personal &
Clinical

RT Plans
Biology

Diagnostic
Tests

Therapy

Environmental
& Risk Factors

s
|
=
b
=

\'El!

Therapeutic\

Admin. Data

Clinical
Guidelines

Evidence

Previous cases

eleq dljloads-1ualied

eleq abpaimoud

& OUtCOI'nES/

/ uone|ndod



- t | l
visual interaction & communication technologies

Clinical Decision Support Systems

 Development and Implementation of powerful Clinical
Decision Support System for Breast Units. Components

\\1

. . 13
ihe European Uion - WY @desiree_project

Guideline-based DSS

* Implementation of relevant clinical guidelines
e Provide GL-based recommendations for current case

Experience-based DSS

* Advice based on previous cases, decisions and
outcomes

e Generation and exploitation of Real World
Evidence

Case-based DSS

e Data-driven, based on cases + outcomes
e Similarity search, visual analytics
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Clinical Decision Support Systems

CDSS Hide o
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Get recommendations from Get recommendations

[ncen
[Je=no

=

Select recommendation

- SURGERY

Y ncen | 7Y

Mastectomy SHOULD 1 Simple lumpectomy SHOULD

[

Axillary sentinel lymph node biopsy SHOULD 1 Clipsontumor bed 2A  SHOULD

Breast reconstruction 1 Axillary sentinel lymph node biopsy 2A SHOULD

1  AxillarylymphNodeSurgicalProcedure  2A MAYNOT

+ ONCOLOGY

ihe European Union - WY @desiree_project
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Visual Analytics for Real-World Evidence (RWE)

Retrospective analysis of cases, tfreatments and outcomes

Allows to:

» Identify and study patient groups
based on variables

« Detect possible correlations

 Study non-guideline-compliance

« Evaluate results of different treatments
« Assess overall performance

Possible users

 Clinicians: retrospective evaluation and
Real World Evidence

» Managers: assessing quality or
treatment response for value-based
healthcare

» Researchers: hypothesis generation

- y @desiree_project

Funded by
the European Union

DESIREE - Visual Analytics Dashboard
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Location:

Paseo Mikeletegi 57
Parque Cientifico y Tecnoldgico

. de Gipuzkoa
@VlcomTeCh www.vicomtech.org 20009 Donostia / San Sebastian
. info@vicomtech.org Spain
@AlbaGarinMuga +[34] 943 30 92 30

Alba Garin-Muga PhD
agarin@vicomtech.org
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