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IA generativa

Inteligencia artificial

Es el campo de la informatica que busca crear maquinas
inteligentes que puedan replicar o superar la
inteligencia humana.

Machine learning

Subconjunto de la IA que permite a las maquinas
aprender a partir de datos existentes y mejorar esos
datos para tomar decisiones o hacer predicciones.

Deep learning

Técnica de aprendizaje automatico en la que se utilizan
capas de redes neuronales para procesar datos y tomar
decisiones.

IA generativa
Crear nuevo contenido escrito, visual y auditivo a partir
de indicaciones o datos existentes.
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IA vs abordaje
tradicional

|A para médicos

Diagndstico

Estratificacion

Identificacion temprana de
sintomas menos comunes.
Identificacion de hallazgos
“ocultos” en herramientas de
diagnédstico.

Clasificacion de
enfermedades.

Diagndstico preciso
(disminucién errores).

Prondstico y prediccion.
Medicina de precision.
Individualizacién del
fenotipo.

Clasificacion de
enfermedades.

Nuevos biomarcadores.

Seguimiento

Gestion sanitaria y operativa

Busqueda aceleraday

recuperacion de informacion.

Informe automatizado.

Tratamiento

Monitorizacidon continua de
pacientes con enfermedades
cronicas.

Dispositivos wearables.
Automatizacidn seguimiento.
Telemedicina.

Chatbots.

Identificacion de los
respondedores.

Evitar tratamientos a los que
no responden.

Disminucion del riesgo de
efectos secundarios.
Medicina de precision.
Asistencia encirugia.
Modelos predictivos:
medicina preventiva.

Investigacion

Investigacion mas rapida de
farmacos.

Ensayos clinicos mas rapidos
Terapias dirigidas.

Poblacidn objetivo de
farmacos mejor dirigida.
Integracion de dmicas en el
desarrollo de farmacos.
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Robotic procedures

High precision surgeries

Cardiac imaging
Automation for an
efficient workflow

Police individual health
An advisor for individual’s care

Prediction of fatality

Forecast events based on
streaming data

Personalized prescription and
precision medicine

Individual’s history based
prescription

Personal assistant to the physician

Data availability to make an informed
decision

Kulkarni P, et al. Curr Cardiol Rev. 2022;18(3):€191121198124.

|A en cardiologia

Degree of complexity of the
task and required adaptability

Low

® Image/ECG processing
® Arrhythmia detection
® Automated diagnosis

A

® Automated drug titration

® Automated diagnosis
(non-specific target) and

>

(s peciic et management/treatment
Low [ Automatic ] [ Autonomous ]
| Assisting ]|{ Augmenting | |

® Feature extraction,

measurements and
scoring from diagnostics

® Al-assisted pathology

® Patient screening from
EHR (with/without NLP)

Degree of human
involvement and oversight

® Clinical predictions
® Personalized medicine

® Robotic/Al-assisted
cardiac interventions
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IA e insuficiencia cardiaca

Monitoring and Management
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Al-Aided Diagnosis
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Estimation of Disease Severity
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Phenomapping Patients m Predicting Response to

Theraples

with HFpEF

Prediction of Risk of Incident
Heart Failure

Liderando el conocimiento del manhana Khan MS, et al. Eur J Heart Fail. 2023;25(9):1507-1525.
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Ventajas y desventajas de los tipos comunes de algoritmos de aprendizaje
automatico (ML) no supervisados utilizados para clasificar pacientes con IC-FEp
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Partioning Clustering

Density-based Clustering
>

e Requires no prior knowledge
about clusters.
¢ Easy to implement

.« Umned use ln larger datasets.
¢ Limited use in context of noise
and outliers

Advanlages
o Faster than any unsupervised
ML algorithm
o Applicable to any form of
numerical data

NieaAvantanase
L “.!.:-JI...?.,'. ~

o Limited use in non-linear data.

¢ Limited use in context of
outllers

e Can accommodate
multiple data points, and
deal with noise and
outliers.

c 9 /. 8 ”l’.}’x,’f‘,'»-
o Limited use in data with variable
densities.
¢ Sensitive to max and min points
in data
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Prediccion de eventos en insuficiencia cardiaca
Inteligencia artificial

Test data set

Training data set
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e Feature selection
e Training
* Cross-validation
e Model assessment
Predictors Artificial Intelligence « External validation
algorithms Outcome
Prediction
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Papel emergente de la IA en las imagenes de IC

“The gift of time” for Improved diagnostic accuracy, Phenotyping/clustering
clinicians quantification and reproducibility with prognostication

CMR

Echo Al roles
i Raplq acqynsntlon

8 T— VNE imaging
Lab workflow LGE quantification
Evaluate for Automated parametric

A patient with new heart cardiomyopathy mapping
failure presents for

cardiomyopathy _
assessment Echo Cardiac CT SPECT/PET

Al roles Al roles Al roles

Lab workflow * Al guided CAD Stenosis, Lab workflow

) Atherosclerosis or DL based
Clinician EhpmbeySzing coronary flow to myocardial
Systolic and exclude ischemic perfusion and
assessment diastolic function cardiomyopathy Sy
prognostication

CMR

Echo
A patient with known PH RHC & 6MWT

presents for clinical follow- Al roles
Lab workflow

up and clinical progression Moriitor RV size and
function

Al Roles

* CMR lab workflow | RV sizing and function

* Prognostication and treatment planning by integrating RHC, CMR,
and 6-minute walk test

Al Guided Imaging Assessment — Multimodality Imaging

Liderando el conocimiento del mafhana Bradley AJ, et al. Heart Fail Clin. 2023;19(4):531-543.
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Fenoagrupamiento basado en aprendizaje automatico en IC para
identificar a respondedores a la terapia de resincronizacion cardiaca

Phenogroup 1

Non-ICM

LBBS, Longest QRS duration

Youngest patients

High proportion of females

Lowest S8P, highest HR

Highest diuretic & MRA use

Most remodelied LA, LV; lowest LVEF, GLS
Most remodelied RV, lowest FAC

Marked Septal flash strain pattern

Highest primary outcome rate in
ICD-only treated patients
Responder group
Marked volume response

Phenogroup 2

ICM

Low proportion of LBBB

High proportion of males

High proportion of hypertensives

High proportion of dlabetics

Lowest NYHA class, lowest diuretic use
Least remodeiled LA, LV; high LVEF, GLS |
Less remodelled RV, high FAC |
Reduced septal, inferior strain; apical scar |

Lowest primary outcome rate in ICD-only  \/

treated patients
Nonresponder group

Different HF substrate -
_ “Benign" HTN/OM/ICM?

Phenogroup 3

Non-ICM

LBBB

Highest proportion of females
Less remodelled LV; high LVEF, GLS
Less remodelied RV, high FAC
Septal flash strain pattern

Responder group
Beost volume response

Phenogroup 4

ICM

Low proportion of LBBB

High proportion of males

High proportion of diabetics
Remodelled LV, low LVEF

Remaodelled RV, low FAC

Extensive apical and inferoseptal scar

High primary outcome rate in ICD-only
treated patients

Nonresponder group
Different HF substrate
Advanced ICW?

Cumulitve ever

Primary Outcome

Participants with
ovent, n (%)
Event rate per
100 person -years

Phenogroup 1

Phenogroup 3 Phenogroup 4
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Phenogroup 1
(N=157)

Phenogroup 2
(N=370)

Phenogroup 3
(N=291)

Phenogroup 4
(N=288)

Phenogroup 3

41 (26.11%) 79 (27.43%)

11.9(88-162) 128(10.3 -16.0)

0.4 0.6 0.8 1
Hazard Ratio for Primary Outcome
(Death from any cause or HF Hospitalization)

1.2 1.4

Liderando el conocimiento del manana

Baril Rl e adr b Cikes M et al. Eur ] Heart Fail. 2019Jan;21(1):74-85




Aplicaciones de la tecnologia de vozy la IA
conversacional en la prestacion de cuidados de la IC

Decreasing physician
Burnout: POC tasks

EHR documentation, navigation
Ambient clinical intelligence
Clinical decision support
Foreign language interpretation

Outpatient

Easing the hospital journey Clin\i,cigtisrtual

ot ol vl o

1. Patient education, inpatient care
navigation

2. Discharge preparation

3. Clinical decision support

Home health
optimization

Inpatient

Appointment navigation
Patient education
Patient engagement
Medication management
Behavior modification
Virtual digital assistant

C ti |
onver:la o l:> Home health

Hospital care

il il e

Operational ease
Customer

1. Scheduling appointment Service/
2. Information Call center
3. Assistance

Liderando el conocimiento del maiana Nahar JK, et al. Heart Fail Clin. 2022;18(2):311-323.
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Necesidad de que la IA/ML analice grandes volimenes de datos
que se recopilan para desarrollar herramientas clinicamente utiles

Type of device

Eyeglasses . _
Accelerometer Activity (e.g., step/stair
Barometer counts, exercise),
GPS estimated calories burned

Patch .
HR, HRR, HRYV, cuff-less
Cheststrap BP, Sa02, cardiac output,
PPG stroke volume, pulse-
based rhythm detection,
sleep and its stages

Single- and multi-lead

Smartwatch or band :
ECG, continuous or as-
Smartring needed monitoring,
ECG interval measurements
Smartphone (e.g., QTc), arrhythmia

detection, electrolyte
abnormalities

Oscillometer Wristcuff BP

Invasive: blood glucose
and electrolyte monitoring

Biochemical
Sensors Non-invasive: sweat and
Clothingand shoe- saliva electrolytes and
embeddedsensors hydration status
Liderando el conocimiento del manana
CardioAdvancedForum Leclercq C, et al. Europace. 2022;24(9):1372-1383. 12



Monitorizacion Insuficiencia cardiaca

Probabilidad de
descompensacion

delC
. N I
Ay
Datos de telemonitorizacion
L ll- ' o

Datos administrativos, big data Aprendizaje profundo
Machine learning

Liderando el conocimiento del mainana Rev Esp Cardiol. 2024:77(1):88-96
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Escollos y oportunidades para el creciente

papeldelalAenlalC

General Al Pitfalls
(ie. data scarcity,
ethical dilemnas)

Presence of
biases in Al
algorithms

Al models lack a
proper
understanding of
cardiac structure
and function

Heterogeneity in
the HF population
with cardiac and
extracardiac
factors

Al Pitfalls in HF
Diagnostics

The need to look
atHFasa
multidimensional
disease

A needed refined
definition of LV
remodelling to
better train Al

models
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Precision y consistencia de
las plataformas de chat de IA
en linea basadas en modelos
de lenguaje de gran tamaio
para responder a las
preguntas de los pacientes
sobrelaIC

Questions ChatGPT Bard Expert
Grade-
Comment
What The treatment of heart ~ There is no cure for ChatGPT
medications failure with preserved  HFpEF, but there are  Grade C -
are ejection fraction medications that can ~ no mention
recommended (HFpEF) can be help [...] of SGLT2
to treat heart challenging as there is  Diuretics [...] inhibitors
failure with no specific medication  Angiotensin- Bard
preserved that has been proven converting enzyme Grade B+
ejection to significantly (ACE) inhibitors [...] beta
fraction? improve outcomes in Angiotensin receptor  blockers
(Quesdon 16 in this condition|...] blockers (ARBz) [...] dizcussion
Table 1) Diureties: [...] Beta blockers: Beta incomplete

Blood Pressure
Control: [...]
Antihypertensive
medications, such as
ACE inhibitors, ARBs,
or calcium channel
blockers [...]
Beta-blockers: While
the role of beta-
blockers in HFpEF is
still debated, they
may be considered in
certain cases,
particularly if there is
concomitant coronary
artery disease, atrial
fibrillation, or
significant
tachyeardia. [...]
Mineralocorticoid
Receptor Antagonists
(MRAs): In some
cases, MRAs, such as
spironolactone or
eplerenone [...]
Nitrates: Nitrates may
be used to help relieve
symptoms of angina
(chest pain) in
individuals with
HFpEF who also have
coronary artery

ﬂ 'riae-i

blockers help to slow
the heart rate and
reduce the force of the
heart’s coniractions.
This can help to
reduce the workload
on the heart and
improve symptoms
Mineralocorticoid
[eCeplor antagonists
(MRAs) [...]
Sodium-glucose
cotransporter 2
(SGLT2) inhibitors
[...]

It is important to
note that not all of
these medications
will be appropriate
for everyone with
HFpEF.

Percentage

Comparacion de las calificaciones de los
expertos en IC para ChatGPT y Bard

1.0

O
0
1

o
o
|

6.7 %
3.3 %

10.0 %

13.3 %
10.0 %

20.0 %

80.0 %
Inaccurate (C)
Incomplete (B)
Nearly Adequate (B+)
Adequate (A)

56.7 %

ChatGPT Bard

Model
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Conclusiones

* La IA hainiciado un cambio de paradigma en la atencidn
sanitaria.

* Esta ampliando su presencia en sistemas clinicos que incluyen
bases de datos, analisis de imagenes, soporte de decisiones
clinicas en tiempo real basadas en la evidencia y robotica.

* La IA supone un cambio en el manejo del paciente con IC,
facilitando la medicina de precision, asi como el seguimiento

personalizado de los pacientes.

Liderando el conocimiento del manana
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