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Datos sobre el tiempo
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Datos sobre Biologia: Gendmica, Transcriptomica, Epigendmica,
Protedmica, Metaboldmica, Lipidomica, ....
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Tissues and cell types profiled in the Roadmap Epigenomics
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We will have 40 ZettaBytes of Healthdata by 2020

What are we really saying here?
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HUMAN
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Single-cell multi-omics Machine learmning Personalized organoid disease

models
About 500 scientists, clinicians, patients, and stakeholders from 20
European countries and beyond have gathered in Berlin at the LifeTime
Opening Conference. The pan-European initiative aims to revolutionize
healthcare. It applies breakthrough technologies to the progression of
human diseases and intends to find and implement new methods for
personalized prevention, early diagnosis and treatment.
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Review Article | Published: 27 August 2019

Unravelling tumour heterogeneity by
single-cell profiling of circulating

tumour cells ARTICLE NAT U R E | www.nature.com/nature

hitps://dol.org/10.1038/041586-019-1434-6

Laura Keiler & Klaus Pantel ™

Noture Reviews Cancer (2019)  Download Citstion & Resolving medu]loblastoma cellular

@

architecture by single-cell genomics
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ELIXIR:
European infrastructure for biological information
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Fgitperformance medicine: the convergence of
human and artificial intelligence

Eric). TOpOl G NATURE MEDICINE | VOL 25 | JANUARY 2019 | 44-56 |
Human driver monitors environment System monitors environment
0 1 2 3 4 5
No Driver Partial Conditional High Full
automation assistance automation automation automation automation
The absence of any Systems that help The combination of Automated systems Automated systems The true electronic
assistive features drivers maintain automatic speed that drive and that do everything— chauffeur: retains
such as adaptive speed or stay in and steering monitor the no human backup full vehicle control,
cruise control. lane but leave the control—for example, environment but required—but only needs no human
driver in control. cruise control and rely on a human in limited backup, and drives
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Advances in Al and HPC go hand by hand

Since GPUs were first used in Al (2012), computing power available to generate Al models has
increased exponentially — and improvements in computing power has been key for Al progress.
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Cardiologist-level arrhythmia detection and
classification in ambulatory electrocardiograms

using a deep neural network
medicine

AwniY.Hannun®'*, Pranav Rajpurkar©'¢, Masoumeh Haghpanahi?*®, Geoffrey H. Tison 3%,

Codie Bourn?, MintuP. Turakhia*® and Andrew Y.Ng' NATURE MEDICINE [ VOL 25 [ JANUARY 2019 | 65-69 |
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Letter | Published: 25 January 2017

Dermatologist-level
classification of skin cancer
with deep neural networks

Andre Esteva, Brett Kuprel, Roberto A. Novoa, Justin Ko, Susan M. Swetter, Helen M. Blau & Sebastian Thrun
Nature volume 542, pages 115-118 (02 February 2017) | Download Citation

AbstractAbstract

Skin cancer, the most common human malignancy 22, is primarily diagnosed visually, beginning with an initial clinical
screening and followed potentially by dermoscopic analysis, a biopsy and histopathological examination. Automated
classification of skin lesions using images is a challenging task owing to the fine-grained variability in the appearance of skin
lesions. Deep convolutional neural networks (CNNs)*5 show potential for general and highly variable tasks across many
fine-grained object categories®”:%%1%.11, Here we demonstrate classification of skin lesions using a single CNN, trained end-
to-end from images directly, using only pixels and disease labels as inputs. We train a CNN using a dataset of 129,450
clinical images—two orders of magnitude larger than previous datasets'?—consisting of 2,032 different diseases. We test its
performance against 21 board-certified dermatologists on biopsy-proven clinical images with two critical binary classification
use cases: keratinocyte carcinomas versus benign seborrheic keratoses; and malignant melanomas versus benign nevi.
The first case represents the identification of the most common cancers, the second represents the identification of the
deadliest skin cancer. The CNN achieves performance on par with all tested experts across both tasks, demonstrating an
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Comparison of the accuracy of human readers versus machine-
learning algorithms for pigmented skin lesion classification; an
open, web-based, international, diagnostic study

Prhlipp Tschandl, PhD « Noel Coclelia, #hD « Bergl Nisa Akay, MO« Prof Giuseppe Argonziano, PhD »

« etal. etal. Show all mthors « Sho )
R/ 10.0016/SE4TO-20M5(19)30333-X

PlumX Metrics

Ralph P Beaun, MD « Prof Horadio Caba, MO

Published: June 11,2019 « OO hitps://

Summary
Background

Whather machine-learning algonithms can diagnose all pigmaentad skin lesions as accurataly as

human experts is unclear. The aim of this study was to compare the diagnostic accuracy of state-of

the-art machine-leaming atgorithms with human readers lor all clinically relevant types of benign

and matignant pigmented skin lesions

Methads

For this open, web-based, intemational, diagnostic study, hurnan readers were asked to diagnose

dermatoscopc Images s lected mndomly in 30 Image batches froem a test set of 1511 Mages The
diagnoses from buman readers were compared with thase of 139 algorithms created by 77 machine

learning labs, who pacticipated in the International Skin imaging Collaboration 2018 challenge and

received a training set of 10 015 images In advance. The ground truth of 2ach lesion fell into one of



BSC works on Medical Imaging
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Detecting retina pathologies
o Trained models competitive with

.
ophthalmologists . -

. . Glaucoma Epiretinal Nevus Macular
o With Lenovo & Hospital Vall Hebron v Degeneration

Learning from liver conditions
o Learning about rare diseases
o With Hospital Clinic
Predicting and guiding in-vitro success
o Finding the best embryo ASAP
o With Hospital Clinic
Supporting medical doctors on Rx review
o Aid for Dr. in rural areas
o With Asepeyo and ICS
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CRITICAL ASSESSMENT OF TECHNIQUES
FOR PROTEIN STRUCTURE PREDICTION

Thirteenth mevting
Riviera Maya, Mexico
DECEMBER |4, 201%

Predicting protein structure from the sequence is one
of the fundamental problems in molecular biology.

It is the key to the prediction of the consequences of
mutations in human diseases and to drug design
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of medical progress 15
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The Evolution of the Research Paradigm

Numerical
Simulation and
Big Data Analysis
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Reduce expense
Avoid suffering

Help to build knowledge where
experiments are impossible or
not affordable



Anna is going to
receive a Digital
Twin (or already has
one) to check her
health conditions

Anna sees the

doctor to collect
personal lifestyle
and clinical data

Virtual testing of
multiple possible
therapies on

Digital Twin
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Outcome:
Representation of
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This is Anna

' (Creation or
update of
Digital Twin

Patient 4 3
centric : :
Simulation v
health care : I

cycle with the

Update of reference Model ]{Patient friendly presentation

Therapy and
analysis of
outcome —
Update of
Reference
Model

diagnostic and
other personal
data is fused with
Reference Model

Therapeutics, Preventive, Lifestyle
measure selection by Anna and doctor
based on outcome of simulation cycle

and individual Digital Twin of simulation outcome

Is this scenario possible?
When?



HORIZON

The EU Research &
Innovation Maaazine
INDUSTRY SCIENCE IN SOCIETY ICT

How digital ‘twins’ are guiding the
future of maintenance and
manufacturing

15 November 2019




Simulations of biological systems at different levels

Cell Cycle Phase
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Increasing initial cell count

Large Scale Simulations
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Advances in Al and HPC go hand by hand

Since GPUs were first used in Al (2012), computing power available to generate Al models has
increased exponentially — and improvements in computing power has been key for Al progress.
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Text mining & Cognitive computing for melanoma research
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Word embeddings
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Gender and other biases ...

How Al systems amplify bias &

Image recognition systems that use biased maching learning data sets
will inadvertently magnify that bias. Researchers are
examining ways to reduce the effects.
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Al4EY

e Research activities in five key interconnected Al scientific areas (Explainable Al, Physical Al

Verifiable Al, Collaborative Al, Integrative Al), which arise from the application of Al in real-
world scenarios,

e The creation of a European Ethical Observatory to ensure that European Al projects
adhere to high ethical, legal, and socio-economical standards;

Al4EU ETHICAL
OBSERVATORY

The main goal of the Al4E L Observatory on Society and Artificial Intelligence (QSAl} is to

support the distribution 2nd the discussion of knowtedge about the Ethical, Legal, Socio-
Economic and Cultural issues of Al (ELSEC-AI) within Europe



Explainable Artificial Inteligence

117y B. Program Scope — XAI Development Challenges

XAl Task
* | understand why
New + | understand why not
Training LY Machine N Explainable | Explanation * | know when you succeed
Data Learning Model Interface * I know when you fail
Process + | know when to trust you
+ | know why you erred
User
Explainable Explanation Psychology of
Models Interface Explanation
+ develop a range of new * integrate state-of-the-art « summarize, extend, and
or modified machine HCI with new principles, apply current
learning techniques to strategies, and psychological theories of
produce more techniques to generate explanation to develop a
explainable models effective explanations computational theory




ELPAIS = o
El nuevo miedo de Europa se llama China
Mientras el Gobierno de Merkel ha decidido invertir 3.000 millones

de euros en inteligencia artificial hasta 2025, China invertira 130.000
millones hasta 2030", sefiala Miller-Markus. La reduccién de

"Ihe United Kingdom is also betting big on AT’s future and em-
phasizing healthcare. When the UK government issued four Grapq -
Challenges, one centered on medicine, Theresa May declared, “The
development of smart technologies to anm D E E P
quickly and with a higher degree of accuracy than is possible by hy.

man beings, opens up a whole new field of medical research and

gives us a new weapon in our armory in the fight against disease® M E D I C l N E
1Bt Ql 8 el ias commissioned by the UK to work with the National NOW ARTIFICIAL

Health Service on planning the future of its healthcare, particularly INTELLIGENCE

leading a review on &mfchnologia .

on its workforce ovcm decades.” The opportunity (0 i

Al and Health Systems 2497 ERIC TOPOL

renomics, :mll mbrmr N

—ee o—

work with leaders of Al digital medicine,
and cducators was an cZaoraniry

along with ethicists, cconomists,

wealtheare system with

experience in the contezt of a single-payer
a palpable will to change and adapt, ‘The full report was jssued in
2019, where we project major impacts at every level —the patient,

the clinicians, and the health systems throughout the country.
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