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Why artificial intelligence will democratize medicine| Nacho ...
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AMA Network npj | Digital Medicine

March 8, 2019

Assessment of Machine Learning vs

Article = OPEN @ Published: 12 April 2019

Predicting scheduled hospital attendance

Standard PrEdlCt'on RUIeS for Wlth artifiCial intelligence > Value Health. 2020 Oct;23(10):1307-1315. doi: 10.1016/j.jval.2020.06.009. Epub 2020 Sep 7.
prEdiCtin Hospital ReadmiSSions Amy Nelson, Daniel Herron, Geraint Rees & Parashkev Nachev ™
g, e | How Good Is Machine Learning in Predicting All-
) | 3. Morgan, MD, MS™4+; Bill Bame, BS'; Paul Zimand, MS'; et al npj Digital Medicine 2, Article number: 26 (2019) = Download Citationd o o o o
e o Cause 30-Day Hospital Readmission? Evidence From
JAMA Netw Open. 2019.2(3).2190348. doi. 101001 jamanetworkopen. 2019.0348 Administrative Data

Qing Li 1, Xueqin Yao 1, Damien Echevin 2

August 14, 2019

Article | Open Access | Published: 11 November 2020

Novel MaChine Learning ApproaCh to Identify Machine-learning-based prediction models for high-

need high-cost patients using nationwide clinical and
claims data

Preoperative Risk Factors Associated With
Super-Utilization of Medicare Expenditure
Following Surgery

Article | Open Access | Published: 13 November 2020

Prevalence and Predlctab|l|ty Qf Let Sl?eping Patients. Lie: avoic!ing unnecessary
J. Madison Hyer, MS': Aslam Ejaz, MD, MPH!; Diamantis I. Tsilimigras, MD': et al Low-Yield Inpatient Laboratory gve"“lght vitals m:nlltormg using a clinically based
= eep-learning mode
>> AUthOl Afﬁ llat'ons Diag nostic Tests Viktor Toth, Marsha Meytlis, Douglas P. Barnaby, Kevin R. Bock, Michael |. Oppenheim, Yousef Al-Abed,
&

Thomas McGinn, Karina W. Davidson, Lance B. Becker, Jamie S. Hirsch & Theodoros P. Zanos

JAMA Surg. Published online August 14, 2019. doi:10.1001/jamasurg.2019.2979 Song Xu, PhD'; Jason Hom, MDZ; Santhosh Balasubramanian, BS'; et al

» Author Affiliations | Article Information

Hospital System Uses Al to Boost Surgery Outcomes, Cut Costs

Intermountain Healthcare saved $90 million over four years while improving patient care, partly by standardizing surgical procedures



nature cancer
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nature » nature cancer > articles > article

Article ’ Open Access ‘ Published: 29 August 2022

Multimodal integration of radiology, pathology and
genomics for prediction of response to PD-(L)1
blockade in patients with non-small cell lung cancer

Rami S. Vanguri, Jia Luo, Andrew T. Aukerman, Jacklynn V. Egger, Christopher J. Fong, Natally Horvat,

Andrew Pagano, Jose de Arimateia Batista Araujo-Filho, Luke Geneslaw, Hira Rizvi, Ramon Sosa, Kevin M.

Boehm, Soo-Ryum Yang, Francis M. Bodd, Katia Ventura, Travis J. Hollmann, Michelle S. Ginsberg, Jianjiong

Gao, MSK MIND Consortium, Matthew D. Hellmann, Jennifer L. Sauter & & Sohrab P. Shah

Nature Cancer (2022) ‘ Cite this article
7547 Accesses ‘ 95 Altmetric ’ Metrics
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FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-
BASED ALGORITHMS IN MEDICINE
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Artificial Intelligence and Machine Learning
(AI/ML)-Enabled Medical Devices

| f Share | X Post | in Linkedin | % Email | &= Print ‘

Software as a Medical Content current as
Device (SaMD) August 7, 2024 update: The U.S. Food and Administration updated the list of Artificial Intelligence and Machine
Learning (Al/ML)-Enabled Medical Devices. With this update, the FDA has authorized 950 Al/ML-enabled medical B
devices. 08/07/2024
Your Clinical Decision
Support Software: Is It Regulated Product(s)
& Mesieal Dovieet The FDA is providing this list of Al/ML-enabled medical devices marketed in the United Medical Devices

States as a resource to the public about these devices and the FDA's work in this area.

A lIClgencs The devices in this list have met the FDA's applicable premarket requirements, including a

and Marchina | aarninn



Article | Published: 29 April 2024

Al-enabled electrocardiography alert intervention
and all-cause mortality: a pragmatic randomized
clinical trial

Chin-Sheng_Lin, Wei-Ting_Liu, Dung-Jang_Tsai, Yu-Sheng_Lou, Chiao-Hsiang Chang, Chiao-Chin Lee,

Wen-Hui Fang, Chih-Chia Wang, Yen-Yuan Chen, Wei-Shiang_Lin, Cheng-Chung_Cheng, Chia-Cheng_Lee,

Chih-Hung Wang, Chien-Sung_Tsai, Shih-Hua Lin & Chin Lin &

Nature Medicine (2024) ‘ Cite this article
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Regular la IA como si fueran dispositivos medicos,
exigiendo ensayo clinico y marcado CE,

iImpide el avance



Patient: [Name], [Age], [Gender]

: EMR
Medical Record Number: [MRN]

Chief Complaint:

The patient presents with a history of| HNC Cancer and asthma. The patient
reports experiencing occasionalishortness of breath [anid|coughing retatedto their
asthma.

EMR

.\\\

History 6’f”Present IIlneSS'

The patient is a [age] year—o Id [gender] with a history of head and neck\' ancer
diagnosed in [year]. The patient underwent surgery and radiation therapy for-the
cancer and is currently in remission. The | patient.also has a history of asthma, whi ich
has been present since childhood. The patient reports experiencing occasional 2
shortness of breath and coughing related to their asthma, but reports.that these
symptoms are generally well-controlled with daily inhalers. .

EMR

Past Medical History:

In addition to the head and neck cancer and asthma, the patient has a past me@gel | EMR
history 0| hypertension| hyperlipidemiz, and type 2 diabetes mellitus The patien
currently taking medicat 1ons for these. condutlons includingllisinopril, ]atorvastatln

and|metformin. e S i

Physical Examination:

e L — : o e ——— EMR
The patient's vital signs are within normal limits. dand heck
examination shows no evidence of recurrent cancer lent's lung examination

reveals some mild|expiratory wheezin stent with the known asthma.

Assessment and Plan:

EMR

The patient's head and neck cancer is ir_ remission,/and there is no evidence of
recurrence at this time. The patient's asthma is|stable|with daily inhalers, although

they do report occasional shortness of breath and ¢ ing related to the condition.
The patient's hypertension, hyperlipidemia, and type 2 diabete itus are well-
controlled with current medications. The patient will continue to have regu -

up appeintments with their oncologist and pulmonologist for monitoring of their
EMR
cancer and a, respectlvely The patient will also continue to monitor and
manage their other | conditions with their primary care provider.
. \
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At least one COPD-like symptom
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La implementacion de la IA es muy dificil de escalar



Explicabilidad

[Submitted on 21 Jul 2021)

Reading Race: Al Recognises Patient's Racial Identity In Medical Images

Imon Banerjee, Ananth Reddy Bhimireddy, John L. Burns, Leo Anthony Celi, Li-Ching Chen, Ramon Correa, Natalie Dullerud, Marzyeh Ghassemi, Shih-Cheng Huang, Po-
Chih Kuo, Matthew P Lungren, Lyle Paimer, Brandon J Price, Saptarshi Purkayastha, Ayis Pyrros, Luke Oakden-Rayner, Chima Okechukwu, Laleh Seyyed-Kalantari, Hari
Trivedi, Ryan Wang, Zachary Zaiman, Haoran Zhang, Judy W Gichoya

Background: In medical imaging, prior studies have demonstrated disparate Al performance by race, yet there is no known correlation for race on medical imaging that would be obvious to the
human expert interpreting the images.

Methods: Using private and public datasets we evaluate: A) performance quantification of deep learning models to detect race from medical images, including the ability of these models to
generalize to external environments and across multiple imaging modalities, B) assessment of possible confounding anatomic and phenotype population features, such as disease distribution and
body habitus as predictors of race, and C) investigation into the underlying mechanism by which Al models can recognize race.

Findings: Standard deep learning models can be trained to predict race from medical images with high performance across multiple imaging modalities. Our findings hold under external validation
conditions, as well as when models are optimized to perform clinically motivated tasks. We demonstrate this detection is not due to trivial proxies or imaging-related surrogate covariates for race,
such as underlying disease distribution. Finally, we show that performance persists over all anatomical regions and frequency spectrum of the images suggesting that mitigation efforts will be
challenging and demand further study.

Interpretation: We emphasize that model ability to predict self-reported race is itself not the issue of importance. However, our findings that Al can trivially predict self-reported race -- even from
corrupted, cropped, and noised medical images -- in a setting where clinical experts cannot, creates an enormous risk for all model deployments in medical imaging: if an Al model secretly used its
knowledge of self-reported race to misclassify all Black patients, radiologists would not be able to tell using the same data the model has access to.

THE LANCET
Digital Health

VIEWPOINT | VOLUME 3, ISSUE 11, E745-E750, NOVEMBER 01, 2021

The false hope of current approaches to explainable

artificial intelligence in health care

Marzyeh Ghassemi, PhD . Luke Oakden-Rayner - Andrew L Beam, PhD 2

Published: November, 2021 - DOI: https://doi.org/10.1016/52589-7500(21)00208-9
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La IA funciona pero no es explicable
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W) Check for update

Deep-learning-based prediction of late age-related
macular degeneration progression

Qi Yan©'7%, Daniel E. Weeks ©%3 Hongyi Xin', Anand Swaroop ©*, Emily Y. Chew®, Heng Huang®,
Ying Ding 375 and Wei Chen 12375

Both genetic and environmental factors influence the etiology of age-related macular degeneration (AMD), a leading cause «

Late AMD Fundus Image Prediction

IS e

Fundus image -> Current AMD severity + Advanced AMD progression chance

Img -> AMDstate -> Risk

§ Probal blllty of late AMD

progression exceeding

ssssss the inquiry year

Y ntermediate/ late) (0/1)

CNN

nature cancer

Explore content v  About the journal v  Publish with us v

nature > nature cancer > articles > article

Article | Open Access ‘ Published: 29 August 2022

Multimodal integration of radiology, pathology and
genomics for prediction of response to PD-(L)1
blockade in patients with non-small cell lung cancer

Rami S. Vanguri, Jia Luo, Andrew T. Aukerman, Jacklynn V. Egger, Christopher J. Fong, Natally Horvat,

Andrew Pagano, Jose de Arimateia Batista Araujo-Filho, Luke Geneslaw, Hira Rizvi, Ramon Sosa, Kevin M.

Boehm, Soo-Ryum Yang, Francis M. Bodd, Katia Ventura, Travis J. Hollmann, Michelle S. Ginsberg, Jianjiong

Gao, MSK MIND Consortium, Matthew D. Hellmann, Jennifer L. Sauter & & Sohrab P. Shah

Nature Cancer (2022) | Cite this article

7547 Accesses | 95 Altmetric l Metrics

Article ‘ Open Access ‘ Published: 17 December 2020

Multimodal fusion with deep neural networks for
leveraging CT imaging and electronic health record:
a case-study in pulmonary embolism detection

Shih-Cheng Huang &3, Anuj Pareek, Roham Zamanian, Imon Banerjee & Matthew P. Lungren

Scientific Reports 10, Article number: 22147 (2020) ‘ Cite this article
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Consideracionesobrelos Espaciosle Datoslicitadosen Espana

La importancia
de los casos de
uso minimo

El foco en el
modelo de datos

Gestion de capas
de datos, y su
calidad, desde el
origen hasta el
lago datos

La relevancia del
texto libre

Anonimizacion
y/o
Seudonimizacion

Planes de
Gobernanza de
datos
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Plan de Recuperacion, Transformacion y Resiliencia — Financiado por la Union Europea —NextGenerationEU

PROPUESTA PROVISIONAL DE RESOLUCION DE CONCESION DE LA SECRETARIA DE
ESTADO DE DIGITALIZACION E INTELIGENCIA ARTIFICIAL DE LA CONVOCATORIA DE
AYUDAS PARA LA TRANSFORMACION DIGITAL DE LOS SECTORES PRODUCTIVOS
ESTRATEGICOS MEDIANTE LA CREACION DE DEMOSTRADORES Y CASOS DE USO DE
ESPACIOS DE COMPARTICION DE DATOS

MINISTERIO , SECRETARIA DE ESTADO . Plan de Recuperacioén,
PARA LA TRANSFORMACION DIGITAL  DE DIGITALIZACION of Transformacion
Y DE LA FUNCION PUBLICA E INTELIGENCIA ARTIFICIAL . y Resiliencia

: SUBVENCION
EXPEDIENTE CIF BENEFICIARIOS PROPUESTOS PROYECTO PUNTUACION PROPUESTA
TSI-100120-2024-017 G74361817 Fundacidén para la investigacién e Innovacion Centro Demostrador FINBA para el estudio de la Salud Unica 88,40 2.626.036,00
Biosanitaria en el Principado de Asturias (FINBA){
TSI-100120-2024-001 QO0818003F UNIVERSIDAD POLITECNICA DE CATALUNA UPCxels: Espacio de datos agroalimentarios complementados con datos 86,70 933.732,00
multi-sectoriales y servicios de analitica de datos basados en Inteligencia
Artificial
7~ N\
TSI-100121-2024-082 G74361817 Fundacidén para la investigacidén e Innovacion Caso de Uso para el estudio del envejecimiento activo en el sector salud @20) 2.454.492,00
Biosanitaria en el Principado de Asturias (FINBA)
TSI-100121-2024-079 G87300125 Fundacién para la Investigacion e Innovacion Espacio de datos de salud de uso secundario con fines de investigacién 84,90 2.337.568,00
Biosanitaria de Atencién Primaria de la Comunidad de  cientifica e innovacién HealthData@MAD-R&
Madrid
TSI-100121-2024-064 Q2818015F UNIVERSIDAD POLITECNICA DE MADRID ESpacio de daTos clinlcos y farMacolégicos para reAlizar Tratamientos de 84,70 413.305,69
prEcisién (ESTIMATE)
TSI-100121-2024-067  G85296226 CONSORCIO CENTRO DE INVESTIGACION ESPACIO DE DATOS DE INVESTIGACION BIOMEDICA INTEGRADA 84,30 4.829.042,00
BIOMEDICA EN RED (CIBER) IMPaCT - EDIII
TSI-100120-2024-011  G85960805 FUNDACIC)N INSTITUTO PARA EL DESARROLLO E  Espacio de datos de Sanidad Privada [EDSP] 83,30 1.678.629,60
INTEGRACION DE LA SANIDAD
TSI1-100121-2024-044 G96886080 FUNDACION PARA LA INVESTIGACION DEL Creacion del ecosistema Valenciano de Datos Sanitarios Integrando los 82,70 1.048.930,00
HOSPITAL CLINI Departamentos de Salud Clinico-Malva-rosa, Gandia y Sagunto
(INTEGRA-DPs)
TSI-100121-2024-019 QO0818003F UNIVERSIDAD POLITECNICA DE CATALUNA Agrixel_ES. Estandar de informacién agraria orientado a servicios 82,00 2.418.035,00

basados en Inteligencia Artificial para casos de uso en agroalimentacion.
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Las distintas regiones aproximan los espacios de datos con circuitos distintos



Retoba

Algunas regiones continuan pensando que trabajar en la nube es mas inseguro
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Algunos desconocen la enorme importancia de la informacion desestructurada
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Muchos desconocen que con |A puede anonimizarse incluso el texto libre
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Lower mortality in hospitalized COVID-19 patients treated with

1.00 -+

0.75 -

0.50 -

0.25 -

0.00 +

Probability of survival during hospitalization

HR (95% CI): 0.63 (0.49, 0.81); p < 0.001

(l) 1l5 SIO 4I5 6'0 7I5 9IO 105 1 éO
Patients at risk

RDV-12703 637 192 89 48 30 21 14 9
RDV+1 812 234 73 32 13 7 5 3 2

0 15 30 45 60 75 90 105 120
Time since treatment start (days)

In-hospital mortality. KM plot and HR showed a higher probability
to survive during hospitalization in RDV+ than in RDV-. Patients
discharged alive, or with a loss of follow-up were censored.

Poster presentation at ECCMID 2023, manuscript under development
Study sponsored by Gilead

CopQ2@Bh:s"» JQ SAVANA
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Las agencias reguladoras de medicamentos reciben la innovacion despacio



Discriminative Al Generative Al

since 2012* since 2022*
It generates KNOWLEDGE It Improves accessto already existing knowledge
WWW
, I
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It changes Medicine and everything else

It Es useful in Medicine and everything else

Author: Ignacio Hernandez Medrano *Dateswhen they became mainstream; they existed many years before
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Explore content v  About the journal v  Publish with us v

nature > npj_digital medicine > perspectives > article

Perspective | Open Access | Published: 06 July 2023

nature > nature medicine > editorials > article The imperative for regulatory oversight Of Iarge
language models (or generative Al) in healthcare

Editorial | Published: 14 March 2023

Will ChatGPT transform healthcare? Bertalan Mesks & & Eric J. Topol

npj_Digital Medicine 6, Article number: 120 (2023) | Cite this article




thebmj covid-19 Research v Educationv News&Viewsv Campaignsv Job:

Research

Electronic health record alerts for acute kidney injury: multicenter, randomized
clinical trial

BMJ 2021 ;372 doi: https://doi.org/10.1136/bmj.m4786 (Published 18 January 2021)
Cite this as: BMJ 2021;372:m4786
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No disponemos de métodos estadisticos
gue aseguren la validacion de la |A generativa clinica



Incidence of developing EF of <35%
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Age and Sex
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