E- XXIVConW\
| Infors@lud 2021 ————

"La evolucion del ecosistemna digital en Salud”

Presente y Futuro de |la
|A en Salud

Pedro Larranaga

Universidad Politécnica de Madrid




ll I |l XXIV Congreso Nacional de Informatica de la Salud N —
T1H

Infors@lud 2021 s

"La evolucion del ecosistemna digital en Salud”

Red Tematica sobre Inteligencia Artificial en Biomedicina (RED2018-102312-T)
https://iabiomed.es

* Grupos de investigacion: Universidad de Murcia, UPV-EHU, Universitat Rovira i Virgilli, UPM, UNED,
Universitat de Girona, UPC, Universitat Jaume |, Universidade da Coruiia, Universidad de Oviedo

* Objetivos: colaboracion, sinergias, retos, formacion, visibilidad, transferencia de conocimiento

* Técnicas de IA en Biomedicina: aprendizaje automatico, computacion evolutiva, ingenieria del
conocimiento, logica difusa, mineria de datos, mineria de procesos, modelos graficos probabilistas,
ontologias, procesamiento del lenguaje natural, razonamiento basado en casos, razonamiento temporal,
representacion del conocimiento y sistemas de apoyo a la decisidn

 Artificial Intelligence in Medicine in Europe (AIME): 1985. Program Chair. Local Organisation. Tutorials. Best
Paper

* Conferencia Espanola de Inteligencia Artificial: Workshops de Grupos de Investigacion Espafoles de IA en
Biomedica (2018, 2021)




Inteligencia Artificial en Salud
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Structured, stratified
and relevant approaches
for P4 health care:

Predictive
Preventive
Personalized
Participatory
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Clustering

Clustering particional. K medias Clustering probabilista. Algoritmo EM
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Aprendizaje por refuerzo
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Seleccion de variables

Filtrado
Subconj. variables
Estrategia Evaluacion
de subconj. de
busqueda EIELES
Todas Score del subconj Mejor subconjunto
Envoltura

Subconj. variables

Estrategia

de
busqueda

s

Todas

Algoritmo de
clasificacién

Mejor subconjunto

Precision estimada
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Algunos aspectos especiales en salud

Monitorizacion. Flujo de datos. Temporalidad Fusion de datos heterogéneos Diagnéstico como inferencia abductiva

10 HEALTH MONITORING P —

Healthcare [ i J |

ta

La busqueda de la explicacion mas probable

Genomicsil | .4 ¥
Y Bl e

. G
Metabolomics [ 0 1 SR S o

ES
D
o
g |5
g B

= arg max p(E1 = €1, .., Ed = 6d|31 = 81y Sh = Sn)
(e1....eq)

PHYSICAL EXAMINATION ~ BONE DENSI Ty EVE EXAM BLOOD SUGAR VITAL SIGN

Artificial Intelligence & Machine Learning Approaches

Public Annotation Data 1

Ahmed (2020). Nature Genomics
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Algunos aspectos especiales en salud

Correlacion Causalidad Razonamiento contrafactual
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XAl versus IA interpretable
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Formacion
Artificial Intelligence in Healthcare

STANFORD SCHOOL OF MEDICINE

&8 Professional Program

Introduccioén a la IA Fee: Fee may apply

Courses

Introduction to Healthcare
SOM-XCHE0008
Online, Coursera - Open For Enrollment

Introduction to Clinical Data
SOM-XCHEQ009
Online, Coursera - Open For Enrollment

BER IRE AR 1s

Fundamentals of Machine Learning for Healthcare
. SOM-XCHE0010
| Online, Coursera - Open For Enrollment

G
o)
0 O Evaluations of Al Applications in Healthcare
L)\ SOM-XCHE0011
v \ . Online, Coursera - Open For Enrollment
D | '; ool Overview
i A ! Artificial intelligence (Al) has transformed industries around the world, and has the potential to
4 L [ © ] ) . . . - . ..
i It | | i L radically alter the field of healthcare. Imagine being able to analyze data on patient visits to the Al in Healthcare Capstone
j £ clinic, medications prescribed, lab tests, and procedures performed, as well as data outside the SOM-XCHEQ012
W= 5 4 4 . Online, Coursera - Open For Enrollment
health system -- such as social media, purchases made using credit cards, census records,

Internet search activity logs that contain valuable health information, and you’ll get a sense of
how Al could transform patient care and diagnoses.
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Etica. Regulacion

ARTICLE M) Check for updates
The state of artificial intelligence-based FDA-approved
medical devices and algorithms: an online database

Stan Benjamens (3", Pranavsingh Dhunnoo® and Bertalan Meské (57

Commymision
INDEPENDENT

HIGH-LEVEL EXPERT GROUP ON
ARTIFICIAL INTELLIGENCE

SET UP BY THE EUROPEAN COMMISSION

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED
DEVICES IN MEDICINE

TYPE OF FDA APPROVAL
S10(K) PREMARKET NOTIFICATION
> DENOVOPATHWAY

Arterys Cardio DL (] software analyzing cardiovascular images from MR Ly

B
T = CARDIOLOGY
[

ContaCT troke detection on CT
OsteoDetect X-ray wrist frocture diagnosis
Guardian Connect System predicting blood glucose changes ENDOCRINOLOGY
EchoMD (AEF Software) echocardiogram analysis
* * * % managing Type1 diabetes T
triage and diagnosis of time sensitive patients
* breast density via mammogprahy
liver and lung cancer diagnosis on CT and MRI
radiclogy image processing software.
ECG andlysis support
0 acuteintracranial hemorrhage triage algorithin

MRIbrain interpretation
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SubtieMR radiclogy image processing software. OPHTHALMOLOGY

CTimoge reconstruction - pulmonary

chest X-Ray assessment pneumothorax. EMERGENCY MEDICINE

CTimage reconstruction - cardiovascular
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mammogram workflow
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@ radiological software for lesions suspicious for cancer
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Benjamens et al. (2020). npj Digital Medicine
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La IA va a permitir a los médicos desarrollar una medicina mas humana

REVIEW ARTICLE | FOCUS ﬁ'l“é‘fiicme

https://doi.org,/10.1038,541591-018-0300-7

High-performance medicine: the convergence of

human and artificial intelligence

EricJ. Topol © NATURE MEDICINE | VOL 25| JANUARY 2019 | 44-56 | www.nature.com/naturemedicine
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