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Para facilitar ou complicar?

Every coin has two-Sidees
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NEWS - Conference News | EHRA 2021

ICD Implant Commonly
Brings Anxiety, Depression

Being proactive and educating patients about the possibility of
anxiety after the implant, and what to do about it, is key.

by Todd Neale | APRIL 30,2021
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% NIH Public Access
3

Author Manuscript
Prens®

Published in final edited form as:
Heart. 2011 March ; 97(5): 371-381. doi:10.1136/hrt.2009.184119.

Changes in anxiety and depression over 2 years in medically
stable patients following myocardial infarction and their
spouses in the Home Automatic External Defibrillator Trial
(HAT): A Longitudinal Observational Study

Conclusion

There was no evidence that home AEDs caused psychological distress among patients. Even among those
who were psychologically distressed when they were assigned to receive either CPR training or
CPR/AEDs, home AEDs did not influence changes in patients’ depression or anxiety or spouses depression
when compared with CPR training. Among psychologically distressed spouses, AEDs may keep anxiety
higher than it would be otherwise. Interventions to reduce anxiety of spouses who are psychologically
distressed may be indicated when their partners receive an AED.
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Technological advances in cardiovascular medicine

GB_ Imaging diagnosis
‘ Minimally invasive surgical interventions

@é}? Implantable medical devices

L2 Economic sustainability
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Integration of different imaging modalities with other markers of disease

Am J Tlansl Res 2017;9(7):XXX-XXX
www.ajtr.org /ISSN:1 943-8141/AJTRO052818

Review Article

An integrated approach to coronary heart

disease diagnosis and clinical management

Teresa Infante’, £,
» Emesto Forte?,
Marco Salvatore =

Concetta Schiano %

Claudio Napojj*+ Carto Cavaliere*, Carlo Tedeschi?,

Andrea Soricelli*3,

Imaging modalities

XRA

v Lumen
v Flow
- v FFR

CTCA

v CAC
v RI

v Plaque burden
v FFRCT

IVUS

v Lumen

v RI

v Vascular wall
v EEM

v Plaque features

v Plaque features

—_—

Atherosclerotic
plaque

.

Cellular markers

v PBMCs

v Neutrophils »'\: "

v Lymphocytes . ; b )
v EPCs 3 -3‘3} %/C
v CD31* cells

Biochemical markers

v Inflammatory molecules

@
v Cytokines y &

v Adhesion molecules -
v Enzymes -
v" Metabolites AN A

Epigenetic markers

@ R
v DNA methylation Q\\\}?&
v ncRNAs v{\ &

Transcriptional markers

v Pro- and antioxidant molecules
v Cell motility proteins
v Signaling receptors f

v Transcription factors ~
v Inflammatory mediators

v' Metabolism mediators
S —
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Integration of different imaging modalities with other markers of disease
Cardiovascular Diseases (CVDs)

.:b frontiers
In Bioengineerina

Risk Factors

Nanoscale Technologies i
it ie
Sensitive Diagnosis gf =i Highly

Cardio vascular Diseases

'g Shi’, 1an Xie?, i 0 g g
Vc‘hao/;on Shi', Haotian €%, Yifan Mas~ Zhaogan, Yang** ang Jlng//ng Zhang"
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Role of Al in cardiac imaging

__ EDITORIAL

&Ftrontiers
in Cardiovascular Medicine

=gn . - - -

Karim Lekadir, 7im Leiner?,

Alistair A. Young ang Steffen E. Petersen +*

Image
segmentation

Shape & motion
analysis

Image
reconstruction

Socio-ethical
aspects of Al

Cardiac
diagnosis

Imaging - /
genetics e
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Role of Al in cardiac imaging

Risk of ACS or
major CAD events

* Obstructive CAD or high plaque burden

* 13F.NaF plaque radiotracer uptake on PET

* Moderate-severe ischemia on stress MPI

P A\gi * Nonobstructive CAD + high-risk plaque
 IntermediateRisk

* Detectable coronaryinflammation
Low Risk
Healthy At..Risk * Clinical risk score
@ ARTIFICIAL INTELLIGENCE APPLICATIONS
i ‘-‘ » Automated quantification of prognostic imaging biomarkers
L—— 1 * Direct prediction of cardiovascularrisk from images DF 2023
* Integration of imaging and clinical data for individualized prognostication ‘D_
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Invasive

Cardiac
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Increment of minimally invasive cardiac surgery

Traditional heart Minimally invasive
bypass incision heart bypass incision

‘:.

¢
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Increment of robotic-assisted cardiac surgery
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From wearables to insidables

Smart Glasses

”
Smart Bracelet @ Smart Watch
’ \
Smart Finger : ‘Smart Shirt
) 1
: \
Smart Ring ° .
/ SGPS/IGPRS
Body Control
Smart Belt GRGEm 1506y =ontro
! I
\
Bluetooth
Smart Pants n Key Tracker
\ =
Smart Socks ; Smart Shoes
S~ — -

Headbands

Sociometric badges

U

Camera clips

Q B« %

Smartwatches

03

Sensors embedded in clothing

1OMPE X

~0F 8o @HGY B~

Accelerometer
Altimeter

Digital camera
Electrocardiogram
Electromyograph
Electroencephalogram
Electrodermograph
Location GPS
Microphone
Oximeter

Bluetooth proximity
Pressure

Thermometer

DF 2023

0

HOSPITAL
DA LUZ

DIGITAL




From wearables to insidables

” WIRELESS IMPLANTABLE MEDICAL DEVICES

Deep Brain a <«
Neurostimulators 8-

Gastric @
Stimulators

,Q’ Cochlear Implants

= Cardiac Defibrillators/
Pacemakers

pra—
. w Insulin Pumps

Foot Drop ‘% v Y

Implants i
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The rise of the insidables

[Cardiolbgy
Revista Portuguesa de
o .
‘ Cardiologia
Portuguese of Cardiology
Portuguese Society of i s
CARDIOLOGY
ORIGINAL ARTICLE
Remote invasive monitoring of pulmonary artery L)
Pressures in heart failure patients: Initial experience =y
in Portugal in the context o

f the Covid-19 pandemic

Vera Vaz Ferreira *, Tiago Pereira-da
S —

-Silva, Duarte Cacela, Rui Cruz Ferreira

Revista Font.tguesa de .
‘ Cardiologia
Portuguese journal of Cardiology

www.revpartcardiol.org

Port, e Society of
CARDIOLOGY

EDITORIAL COMMENT

Teiemoniton'ng in heart

failure: The rise of the )
insidables S
Telemonitoracéo na insuficiéncia cardiaca: A ascencao dos insidables
\Paniel Ferreira
b T —
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New therapeutic approaches

?Q Stem cell-based therapies

%@ Gene editing and gene therapy

[Ri@ Precision medicine

Eeg Personalized medicine
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Future of stem cell-based therapies

3@9\’
&
npj / Regenerative Medicine bz
www.nature.com/npjregenmed Q
REVIEW ARTICLE OPEN § ©F’° :
Trans]a.aonal cardiac stem cell therapy: advancing from first- @ = )
generation to next-generation cell types QQJ —
Elena Cami 2 Frances ]
Simon P H:f',,,,;: 13 SM:,":;;,:”"";@EM:: Wolint'”, Julia Gunter'2, Julia Steiger' Annina Bopp', g) BMMNCs
'
— Z
100
& [HSGs °
L D
0=

ey
NA W/
=030=

- —_—
> S —

MSCs

Next-generation therapies for cardiac
repair are directed toward cell
enhancement (e.g., biomaterials, 3D cell
constructs, cytokines, miRNAs) and cell-
free concepts (e.g., growth factors, non-

9e
coding RNAs, extracellular vesicles, and ne’ation cell the\’a‘”
direct reprograming) DF 2023
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Future of stem cell-based therapies

Second generation

| * ,,'{f Biomedicine & Pharmacoth erapy

Velume 132, December 2020, 110813 Pomedine,. lPSC, ESCS, -
Cun."ent Situation and future of stem cells i l
cardiovascular medicine ’
@mer ' Xiao Qi %, Shuoji zhy !, Yin He, Mingyi Zhao, Huiming Gue 9, Ping zhy i
— e reprogramming
Cardion!yocytes

Cardiac wound repair.
Prevent cell apoptosis.
Myocardium regeneration.
Paracrine and angiogenesis
activity.
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Gene editing for cardiac disease

b
o] j j
i | Advanced Drug Delivery Reviews
A-Agél. e Volume 168, January 2021, Pages 147-157 =

\Masataka Nish

I’gi{%@ibc

d "
+Joseph C Wy 2ef o

s

ﬁ

virus vectors
nanoparticles, etc

Dyslipidemia —— 9ene disruption
(e.g., PCSKO9)

Muscular dystrophy ——p deletion

(e.g., DMD)

Cardiomyopathy, long QT, etc

— gene correction

/ . M | "\\ ANA AN
J ‘\/\[\ I \AN ﬁ L\/\ ’\/\/\‘
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Gene therapy for cardiac disease

DRUG DISCOVERY WORLD

™
turning science into business

Potential angiogenic
healing process

| Blocked artery due to build-
up of fatty and plaque deposits
inside the lining of arterial wall
2 Signal of ischemic injury

3 Clinical diagnosis of
myocardial ischemia due to
coronary artery disease

4 Collateral Therapeutics’ non-
surgical catheter-based
proprietary gene therapy
approach

5 & 6 Intra-arterial
administration of gene therapy
product through cardiac
catheter by an interventional
cardiologist

7 Transfection of angiogenic
growth factor genes

into heart cells

8 The growth of collateral
circulation following angiogenic
gene therapy

9 Improved blood flow and
heart function following
angiogenic gene therapy

By Christopher J. Reinhard
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Precision and personalized medicine

' ’ ’ Patient group n
Drug toxic but\ * /:rug toxic but
beneficial ' NOT beneficial

P same prescription
rug oxic a NOT toxi
NOT beneficial 2':3 b,?,,fmc
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Precision and personalized medicine

PERSONALIZED MEDICINE:

Tailored treatment to individual
patients based on their
biological makeup

THE RESULT:
Better health outcomes

and fewer side effects

DF 2023




Precision and personalized medicine

Proced»u ainividual

@@E@@@@UU@@@] e
& D\“_’U@dU@U[ﬂj@a3 \”’mﬁ
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Precision and personalized medicine

Personalized medicine aids in

# Early detection of disease
# Faster and precise diagnosis
# Offers personalized treatment

PREVENTION DIAGNOSIS

MOLLCULAR PROFILE
GENOMICS/ PROTEOMICS.
~ ” wresTME
~
! ~ - oA ™
S .
-
DAGNOST.  _» ™
- \\

AAN B 2T
WY -
Early detection of patients at Accurate disease diagnosis
risk, Improve preventive enabling individualized

measures treatment strategy

(individual/collective)

Me i 4

Improved outcomes
through targeted
treatments and reduced
side effects
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Artificial intelligence in cardiovascular medicine

% Use of data in medical practice

@ Rise of Al in healthcare

@ Impact on HCP training
900

&c(? Security and reliability risks

DF 2023

—

0

HOSPITAL
DA LUZ
DIGITAL ___




L /H,‘ Il

T W

e

COmOmARY i

e
CALLULATONR,

| = |
; ia de bol e8
P e st
Bolso di AT pee
Clinica Médica Pl el
. MFELAEF I
g M @S 8 |
“E - ' Qe
Dosncas DF 2023
Infecciosas e duae r
Parasitarias S 'ﬁi’:ﬁ: D

X DA LUZ

DIGITAL 4




13% D

DF 2023

T

HOSPITAL
DA LUZ
DIGITAL ___




Mobile s@80®
Medical e@0 8
Applications @0e

16 Best

Apps For
Medical

A Students

gl =R

THE )
MDJOURN

Top 10
Medical Apps
For Nurse Practitioners o [

BEST MED APPS
FOR PATIENTS

©

glui for Inbras
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Echocardio

10:24 L a . 10:26 A 10:27 L a .
(P Echocardio Notes @ Pocket guide (] Pocket guide
Specific Techniques expand al (6] B -
Segmentation Dimensions
Agitated saline study ® Aortic root

O Absolute Values (¢nt) @ Indexed values (¢m/m?)

O Abnormality threshold @ Mean £ SD

I >
Contrast echo ! o T p—
} Annulus 13+01
4
Stress echo : Sinuses of Valsalva 1.8+02
Sinotubular junction 15+0.2
Lung ultrasound @ _ Promal snchndg | 16103
aorta
| =
o v o ex
R acasrcx [l RCA S LAD
€X - Circurnfiex coronary artery: LAD — Left anterior descending coranary
artery; RCA - Right coronary artery Other segments
« Aortic Arch: 22 - 36 mm
» Descending aorta: 20 - 30 mm
""""""""" R T ] « Abdominal aorta: 20 - 30 mm
Reference: Lang &1 al. 3 Am Soc Echecardiol. 2015 Jan;28(1):1-39.e14
link
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guide techniques info guide techniques info guide technigues info D

_. HOSPITAL
DA LUZ

DIGITAL -




Pacemaker-ID
App

Biotronik
Medtronik
St. Jude
Unknown

Similar Boston Scientific

Y |
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Evolution of Cardiac Rehabilitation

BE - ERE
TCR ICR HBCR = Hybrid Future

& e B &Y R

TCR = traditional cardiac rehabilitation (CR), ICR = intensive CR, HBCR = home-based CR

& s %

i
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Current participation

o
L

Al

Target participation rate
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Hospital Santa Cruz aplica
fisioterapia com realidade virtual na
reabilitacao de pacientes internados
na UTI

-
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o sword

What is Digital
Physical Therapy?

Digital Physical Therapy pairs a human therapist with Sword
Health's digital therapist. This combination is proven to deliver

high-quality care that can be accessed anytime, anywhere.

&) e ) ) -

Member onboarding

Program creation
Physical Therapist

Physical Therapist

St

Real-Time Feedback &
Data Collection
Digital Therapist

Therapy Session
Digital Therapist

Check-in & support
Physical Therapist

tht

Review & Adjustment
Physical Therapist &
Digital Therapist

e

- -

ro
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O Obsarvaties

# Exercme

Education

Mucication

-
d

Q symptoms
@ Gous

O Medcnes
@ oany

[=

Chars

Elizabeth Tucker

Engaged
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Sources of data in healthcare

AMERICAN
COLLEGE of Guidelines
7 CARDIOLOGY.

DF 2023
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Types of big data in heart failure

€Nt Heart Fallure Reports (2020) 17:213-224
mtpsZ/doi.org/10.1007/51 1897-020-00469-9

TRANSLATIONAL RESEARCH IN HEART
k - FAILURE (J. BACKS AND M. VAN DEN HOOGENHOF, SECTION

Big Data Approaches in Heart Failure Research

ZD Lanzer 23 Florian Leuschner* Rafael Kramann 7 Rebecca T. Levinson
—

Omics Data
Myocardial Samples

Blood Samples

[ ¢

l

Clinical Data

——

n Imaging
AA'_A‘ECG
Y EHR

—

<

<

Wearables

) Genomics

Epigenomics
Transcriptomics
Translatomics
Proteomics
Lipidomics
Metabolomics

Big Data

samples

......

features

<ewoe

Resolution

e Bulk tissue

Single cell

® Single nucleus
[ 8 : .
I‘j Spatial omics

X

Data Analysis

Traditional Statistics
Machine Learning

Dimension Reduction
Functional Characterization
Prediction
Inference

Clinical and Biological

Insights to Heart Failure
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Hold your finger on
the crown.

24sec

It helps to rest your
arms on a table or
your legs.

APPLE

WMMHWMLMW

Atrial Fibrillation — ¥ 73 3 BPM Average |

SAMSUNG

2 7SS RGO eSS \SQ I SGI PRSI 7S V(8
- I | i ‘ | |l ‘.‘ | \
| Atrial Fibrillation ‘ X

Iregular heart thythm detocted. Tak 10 your doctor sbout this result

v

Average heartrate: 79 bpm
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Sinus Rhythm — @ 78 BPM Average
This ECG does not show signs of atrial
fibrillation,

28 mmfs, 10 meyimy, Lead 1, 5114z, 105 1211, watchS §1.2, Watche,d — The waveform is similar 103 Lead | ECG. For more infarmation, see Instructions for Use

Atrial fibrillation

Irregular heart thythm d d. Talk to your doctor about this result.

Average heartrate: 98 bpm

L

Atrial Fibrillation — @ 118 BPM Average
This ECG shows signs of AFib.

If this is an unexpected result, you should
talk to your doctor.

b
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B9 Doentes  1de junho de 2017, 16:14 Q

Para: Daniel Ferreira

Ola Viva Dr Daniel Ferreira,
Como sabe também tenho o apple watch.
Ha algum tempo para cé instalei varias apps guase toda sobre a anélise do ritmo cardiaco e comecei a notar algumas alteragGes.

Por exemplo, hoje pelas 11:01, sentado & minha secretéria navegando pela internet, sem notar pessoalmente algumas alteragbes no meu
ritmo cardiaco ou arritmia, ao verificar todos as apps, notei, em todas, um pico de 151 batimentos.

Q que fazer?

1. Marcar consulta urgente para o senhor? a consulta de telemedicine com o Dr. estd apenas marcada para 14/08/2017!
2. Nao ligar? e continuar observando!

Desde ja 0 meu obrigado pela sua melhor atengao.

Abrago

PS:

Tenho as seguintes apps:

1. Fit Heart - Instant Heart Rate Monitor
2. HeartWatch

3. Cardiogram

4, HealtView

5. Fit Heart
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FutuaristSpeaker.com

Speaking Topics Client List Testimonials Photos Videos Press

Eight Reason Why Future Computers will make better
Decisions than Doctors
business trends, future scenario, historical perspective, new strategy, powerful idea, prediction, social
~ trends, technology trends

[ January 5th, 2014
‘m%i 84| 2 wiweet (36|  [[ share| 50 Q =

011011001100100111
are C MINQ 011010110000
‘- REBE

( C 1111010101Q101011011 0 0101
‘The Data-Doctor Warsei

1110

110101010101¢
11110011
111000100101011010101(
111011011001100100111¢
00010010110110101100001
10010100100011110101 10101011101010101000010!

...and eight reasons why we will still need doctors

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian inference

Supervised leaming: decision trees,
random forests, logistic regression

Unsupervised leaming: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

4

PROGRAMMING
& DATABASE

b2

i < < 0 <SS < BB < I « 2 « i

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g. R
Databases SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS

COMMUNICATION
& VISUALIZATION

b*4

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like geplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 js, Tableau
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Meet your digital twin




Digital twins applications in Medicine

Journal of
Personalized
B Medicine

L fiﬁ)\ry

Review

Digital Twins in Health
Eridleice pr o Healt care: Is I.t _the Beginm'ng of a New E
prdene edicine? A Critical Review raof
and Anna Gatti 2

1,
% Irem Polat 2, Leonardo Maria De Rossi 3

L g ’
orenzo Diaferia >, Severino Meregalli 3

‘”114\‘1 101)“}
210 500001000005

Collect and store

®  Analyze e

Visualize

Technologies Applications

Digital health devices/sensors EZ J\/V- Healthcare monitoring

' = = =
loT Cloud
Mobile internet technologies

E‘ Medicine control
lan)

Al

|§3 O% Emergency warning

Healthcare database @

Artificial intelligence @
Patient Digital

Big data analytics 0@ T

Visualization tools

AR/VR @

Treatment plan making

‘M Drug development and optimal dosage

'?s Medical device design
= oy

3

How DTs in healthcare differ from standard
monitoring or standard medicine control?

Digital Twins allow
» Real-time information interchange between physical
and virtual copy of the patient/object/environment
+ Use of data to predict individual patient -specific
evolutions

joipaid pue puodses ‘Jojuopy
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Digital twins applications in Medicine

Digital Twinning Examples

The variety of use cases that are being explored and
developed at Si Healthi sd ate its
endless possibilities in healthcare

Knee

Potential ability to analyze one
of the most complex joints
and muscle movements and
identify measures to prevent
knee pain

Sepsis

Possibly predict the development
of sepsis by analyzing the digital e
twin of patient-specific values =

P/ \N
(1]
A\ /4

SIEMENS ..,
Healthineers “-

Technologist
Optimize
workflows, reduce
operational tasks,
and support
decision-making

Lung

Potential to predict
the effect of
radiotherapy and
deliver more precise
cancer treatments

Athlete

See how digital
twins of professional
athletes could help
their performance

Heart

Multiscale a
personalized
physiological model
of a patient’s heart to
test and help prescribe
optimal therapies

Fleet

Help define how a
digital twin can help
optimize the total
fleet, including its
set-up, workflow,
and management

Liver

Potential to simulate
normal liver function and
track the evolution of
disease and the impact of
treatment

...and more
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Digital twins applications in Cardiology

CLINICAL REVIE
Frontiers in cardiovascular medicine

@ESC European Heart Journal (2020) 0, 1-11
European Society go:10, 1093/eurhearti/ehaa 159) i

of Cardiology

The ‘Digital Twin’ to enable the vision of

Precision cardiology
Jorge Corral-Acero’, F,
O A F;;nie“= Marga:-a ® % Maciej Marciniak e’
oot a4 4 ip Loncaric ¢ 4 }':ngllng Feng © *%, Andrew Gilbert o 7
Manuel Villegas Marti:v.ez’ Maﬂ:;v: ;:h noipl oo nVaidaﬂ’, .
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Mobile
health
monitor

MECHANISTIC MODELS
Calibrate N

i Optimise
Validate /

N

P %, 1 A

Omics
reports

CLINICAL DATA

Clinical Clinical &
recordings

experimental

%
Medical
images

(b1) Automatically extract known
parameters or (b2) find new metrics from

|

STATISTICAL MODELS

(a1) Provide better clinical
interpretability and (a2) make predictions

al) Patient-specific
electromechanical computer
simulations

Freedom from Heart Failure
or Death in All Patients

S§SI <0.7%

n=1
*p<0.001, HR = 0.32, 95% C10.190.53

"
[

:D l‘l |‘l "
Time from CRT (years)
a2) A strain-based parameter
based on myofiber mechanics
simulations can help to predict

CRT therapy response

hidden patterns in the data.

MKL Space - plunoyz

b2) Unsupervised machine learning

can integrate clinical data to predict

outcomes and categorize patients
based on similarity

PHENOMENA
OBSERVATION

MODEL
CREATION

KNOWLEDGE

GENERATION

b1) Automatic cardiac

MR segmentation using

a deep learning neural
network
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Al applications in healthcare

Q FOR EMPLOYERS JOIN | LOGIN

JOBS v COMPANIES ARTICLES Vv SALARIES v LEARN (@) REMOTE

Artificial Intelligence in
Healthcare: 39 Examples
Improving the Future of Medicine

From faster diagnoses to robot-assisted surgeries, the adoption of Al in healthcare is
advancing medical treatment and patient experiences.

|
z Written by Sam Daley

Image: Shutterstock r
UPDATED BY REVIEWED BY HOSPITAL
Rose Velazquez | Mar 24, 2023 Artem Oppermann | Sep 26, 2022
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Number of published Al studies is on the rise

MACHINE AND DEEP LEARNING STUDIES ON PUBMED.COM

TOTAL NUMBER OF STUDIES STUDIES PER SPECIALTY

0
23
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Large Language Models are here

BOOM Q Search for article, category, author or tags

Fact Check v Law Explainers News v Decode BOOM Reports Media Buddhi v Web Stories

ChatGPT Is Now Aiding The
Healthcare System Also, But It Has
Risks

Early adopters have started using ChatGPT to assist with mundane tasks like writing sick
certificates, patient letters and letters asking medical insurers to pay for specific expensive
medications for patients.

By - The Conversation | 26 Feb 20231048 AM « 11 mins read @
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Large Language Models have arrived to healthcare also

ChatGPT and Healthcare: The
Future Is Here

% BGO Software

07 FEB 2023 - 14 MIN READ

ChatGPT and Healthcare:
The Future |Is Here

ChatGPT is just the
tip of the
generative Al
iceberg

DF 2023

0

HOSPITAL
DA LUZ
DIGITAL >




New kids on the block are coming

> Blockchain Council

@f

www.blockchain-council.org

-J-L .

/

Google Releases PaLM, a ChatGPT-like &5
ChatBot for Healthcare

Med-PalLM 2
85.4%

Google Releases PaLM, A ChatGPT-Like ChatBot For
Healthcare

@ Blockchain Council \ & December 30, 2022

Dec20 Jul'21 Mar'22 Oct'22 Nov22 Dec2

Med-PalLM 2’s performance on medical licensing questions compared to other language models. Med-
PaLM 2 achieves over 85 percent correct answers, while all other language models remain below the DF 2023
critical 60 percent mark. | Image: Google Al
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Potential uses of GPT in medicine

Beyond ChatGPT: Wh |
L at Does
GPT-4 Add To Healthcare?

e Bertalan Meské, MD, php

Potential uses range from administrative tasks to assisting in medical
consultations.

Provide context to images by analysing and classifying them.

Used by patients to provide a general overview of medical conditions. It
might not be as adept at the specifics but can serve as a primer for patient
education.

In the doctor’s office, the tool could summarise a patient’s medical history
as well as provide an overview of available treatment pathways.

Assist in summarising clinical notes for integration into electronic medical
records.

Enable physicians to stay up-to-date with medical research by summarising
lengthy academic papers and highlighting the key takeaways.
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ChatPDF

Chat with any PDF

@ Join Discord © Post to Twitter K1 Share on Facebook

Browse my Computer

For Students @

Enhance your learning experience with
ChatPDF. Comprehend textbooks,
handouts, and presentations
effortlessly. Don't spend hours flipping
through research papers and
academic articles.

Support your academic growth and
succeed in your studies effectively
and responsibly.

My Account - Pricing - FAQ - Affiliate - Twitter - Contset - Pol

)

Drop PDF here

For Work £3

Efficiently analyze your documents.
From financial and sales reports to
project and business proposals,
training manuals, and legal contracts,
ChatPDF can quickly provide you with
the information you need.

Your data is kept confidential in a
secure cloud storage and can be
deleted at any time.

From URL Find a PDF

For Curious Minds

Unlock a wealth of knowledge with
ChatPDF. Discover new insights and
answers from historical documents,
poetry, and literature, effortiessly.

ChatPDF can understand any
language and reply in your preferred
one. Satisfy your curiosity and expand
your horizons with the tcol that can
answer any question from any PDF,
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Potential uses of GPT in medicine

Show me the patient’s most recent
health summary

Patient is a 56 y.o male with history of
DM, HTN who presents with facial
itching and lip swelling after dinner.
Patient received 125mg solumedrol,
famotidine and nenedryl in the ED. He
was discharged home with an epi pen.
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Medical Chat

Can you generate a discharge summary in a well formatted way. You can expand
on the provided points based on your medical knowledge. Please make the
summary detailed and professional

Admission Date: [[admin date]]

Discharge Date: [[discharge date]]

Date of Birth: [[DOB]]

Gender: [[gender]]

Name: [[name]]

Reason for Admission: [[reason]]

Diagnosis: [[diaghosis]]

Procedures and Treatments Provided: [[treatment]]

Hospital Course: [[courses]]

Medication Reconciliation: [[medicines]]

Follow-up Care Instructions: [[followups]]

Pending Test Results and Future Investigations: [[pending results]]
Appointments and Referrals: [[referrals]]

Discharge Destination:[[discharge destination]] or 2023
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Medical Chat

admin date = 5/1/2023

discharge date = 5/4/2023

DOB =1/1/1970

gender = Male

name = Jimmy Doe

reason = sudden onset severe chest pain, radiating to left arm, and accompanying shortness of breath.

diagnosis = admitted with symptoms suggesting a heart attack. confirmed by an ECG and elevated cardiac troponin levels, resulting in a diagnosis of STEMI.
treatment = underwent emergency PCl with stent placement for a 90% LAD blockage. He received medications (aspirin, clopidogrel, metoprolol, atorvastatin,
lisinopril) and comprehensive care in the CCU, including monitoring, pain management, nutrition, and physical therapy.

courses = He had post-procedure complications like shortness of breath and heart issues. Medications were adjusted, and he improved with monitoring and
physical therapy before discharge.

medicines = Aspirin 81mg daily — For heart attack prevention Clopidogrel 75mg daily — For stent patency Metoprolol 50mg twice daily — For blood pressure
control and heart protection Atorvastatin 40mg at bedtime — For cholesterol management Lisinopril 10mg daily — For heart failure management

followups = Low-sodium, low-cholesterol diet, moderate exercise, seek help for chest pain or severe breathlessness.

pending results = No pending test results. need repeat lipid profile testing in 4 weeks to adjust atorvastatin dose as needed.

referrals = follow-up appointment with his cardiologist in two weeks. He’s also referred to a dietitian for dietary advice and to a physical therapist for cardiac
rehabilitation.

discharge destination = discharged to his home, with his spouse present to assist in his care.
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Medical Chat

Admission Date: 5/1/2023 Discharge Date: 5/4/2023 Date of Birth: 1/1/1970 Gender: Male Name: Jimmy Doe

Reason for Admission: Jimmy Doe was admitted with sudden onset severe chest pain, radiating to the left arm, and accompanying shortness of breath.

Diagnosis: Jimmy Doe was admitted with symptoms suggesting a heart attack. This was confirmed by an ECG and elevated cardiac troponin levels, resulting in a diagnosis of ST-elevation myocardial
infarction (STEMI).

Procedures and Treatments Provided: During his hospital stay, Jimmy underwent emergency percutaneous coronary intervention (PCl) with stent placement for a 90% blockage in the left anterior
descending artery (LAD). He received the following medications:

*Aspirin: 81mg daily for heart attack prevention

*Clopidogrel: 75mg daily for stent patency

*Metoprolol: 50mg twice daily for blood pressure control and heart protection
*Atorvastatin: 40mg at bedtime for cholesterol management

eLisinopril: 10mg daily for heart failure management

In addition to the procedure and medications, Jimmy received comprehensive care in the Coronary Care Unit (CCU), including monitoring, pain management, nutrition, and physical therapy.

Hospital Course: Jimmy experienced post-procedure complications such as shortness of breath and heart issues. His medications were adjusted, and with monitoring and physical therapy, he showed
improvement before discharge.

Medication Reconciliation: Upon discharge, Jimmy's medication regimen includes:

*Aspirin: 81mg daily for heart attack prevention

*Clopidogrel: 75mg daily for stent patency

*Metoprolol: 50mg twice daily for blood pressure control and heart protection
*Atorvastatin: 40mg at bedtime for cholesterol management

eLisinopril: 10mg daily for heart failure management

Follow-up Care Instructions: Jimmy is advised to follow these instructions after discharge:
*Follow a low-sodium, low-cholesterol diet
*Engage in moderate exercise

*Seek medical help for chest pain or severe breathlessness

Pending Test Results and Future Investigations: There are no pending test results. However, Jimmy will need to undergo repeat lipid profile testing in 4 weeks to adjust the atorvastatin dose as needed. DF 2023
Appointments and Referrals: Jimmy has a follow-up appointment scheduled with his cardiologist in two weeks. He has also been referred to a dietitian for dietary advice and to a physical therapist for

cardiac rehabilitation. D
Discharge Destination: Jimmy has been discharged to his home, with his spouse present to assist in his care. ggsilal‘erL
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Prompting
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Default (GPT-3.5) @

Onde posso aprender a fazer prompts elaborados para o chatGPT

Daniel, vocé pode aprender a criar prompts mais elaborados para o ChatGPT praticando e
experimentando diferentes abordagens. Aqui estao algumas dicas para ajuda-lo a melhorar

suas habilidades na criagdo de prompts:

Seja claro e especifico: Ao formular sua pergunta ou instrucao, seja claro e especifico sobre
o que deseja obter como resposta. Quanto mais preciso for o seu prompt, mais util sera a
resposta do ChatGPT.

2. Use exemplos: Em vez de pedir informacgdes gerais, forneca exemplos ou cenarios
especificos relacionados ao seu campo de cardiologia ou aos tépicos de interesse, como
digital health ou telemedicine. Isso ajuda a contextualizar sua pergunta e obter respostas
mais relevantes.

Experimente diferentes abordagens: Nao tenha medo de experimentar prompts de
diferentes maneiras. Vocé pode comegar com uma pergunta direta e, em seguida, tentar
uma abordagem mais aberta ou pedir ao ChatGPT para elaborar sobre um tépico
especifico.

4. Use detalhes técnicos quando apropriado: Se vocé estiver buscando informagdes técnicas
ou especificas sobre a cardiologia, € util incluir detalhes técnicos relevantes em seu
prompt.

5. Revise e ajuste: Apds receber uma resposta do ChatGPT, revise-a e, se necessario, ajuste
seu prompt para refinar a resposta. Vocé pode iterar varias vezes para obter a resposta
desejada.

5. Aproveite a capacidade de opinido do ChatGPT: Se vocé estiver interessado em receber
perspectivas ou opinides sobre topicos relacionados a medicina, vocé pode pedir ao

ChatGPT para oferecer suas opiniées com base em evidéncias médicas.

Lembre-se de que a pratica € fundamental para aprimorar suas habilidades na criacdo de

prompts. A medida que vocé ganha experiéncia, podera criar prompts mais eficazes e obter

respostas mais Uteis do ChatGPT para suas necessidades na area médica.
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ChatGPT

PROMPTS FOR
DOCTORS

OVER 2000 PROMPTS

GET YOUR COPY

https://ismailsaleem.gumroad.com/
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Cursos online - aprenda o que quiser, quando quiser | Udemy

https://www.udemy.com/

udemy

These are the best online AI and ChatGPT courses you can take for free in September

Home > Life > Education > Online Learning 2023

25 of the best Al and ChatGPT courses you can take online for :
free

Find a wide range of free online courses on Udemy.

By Joseph Green on September 2, 2023 v

All products featured here are independently selected by our editors and writers. If you buy something through links on our site, Mashable may
earn an affiliate commission. .

Credit: Pexels .

Adobe Firefly: How to Use Generative Al

Al Art Generation Guide: Create Al Images For Free

Al-Powered SEO Mastery: How to Rank with Al SEC Tools

Artificial Intelligence for Accountants

Artificial Intelligence for Humans: Al Explained

Artificial Intelligence: Preparing Your Career for Al

Become an Al-Powered Engineer: ChatGPT, Github Copilot

Business Analyst: Digital Director for Al and Data Science

ChatGPT and Al Fundermentals: Basics of Al and ChatGPT Prompt
ChatGPT Expertise Unleashed: Conversational Al Masterclass
ChatGPT, Midjourney, Firefly, Bard, DALL-E, Al Crash Course
ChatGPT Prompt Engineering for Beginners

ChatGPT SEO Mastery: How to Rank with Al SEQ Content

Create Faceless YouTube Videos Using Free Al Tools Only

Generative Al: ChatGPT and 25 Game-Changing Al Applications

Google BARD and ChatGPT Al for Increased Productivity
Introduction Te Artificial Intelligence
Kickstart Artificial Intelligence

Microsoft Azure Al Fundamentals: Get Started with Al

Midjourney 101: Unleash Al for Unique Image Generation
Midjourney Guide: How to Generate Al Art in Seconds

OpenAl APl Bootcamp: How to Build Al Apps in Python

Prompt Engineering+: Master Speaking To Al

SEQ Fundamentals: Post Al and ChatGPT World

SEQ Masterclass: Post Al and Chat GPT World
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https://www.udemy.com/
https://www.udemy.com/

Learn the basics of Al

ARTIFICIAL
INTELLIGENCE
BAsics

A SELP-TEACHING INTRODUCTION

Module

Generative Al Basics

Discover the capabilities of generative Al and the technology that powers it.

*

+]o]

Artifici

Intelligence
SEN[ES

APIess®
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Segunda Opiniao

Méd

“I already diagnosed myself on the Internet.
I’m only here for a second opinion.”

Cd

Do not rely only
on ‘Dr Google'

Allow me to get a
second opinion, doc

)

RGEN

“More and more patients are going to the Internet
for medical advice. To keep my practice going,
I changed my name to Dr. Google.”

DF 2023

0

HOSPITAL
DA LUZ

DIGITAL 4




NEVER ASK GOOGLE
FOR MEDICAL ADVICE.

| HAVE GONE
FROM MILD
HEADACHE
TO
CLINICALLY
DEAD IN
THREE
CLICKS.

Google

Is eye twitchng a sign of

is eye twitching a sign of stroke

is eye twitching a sign of pregnancy

is eye twitching a sign of stress

is eye twitching a sign of anxiety

is eye twitching a sign of bell's palsy

is eye twitching a sign of cancer

is eye twitching a sign of needing glasses
is eye twitching a sign of lying

is eye twitching a sign of als

is eye twitching a sign of epilepsy

Google Search I'm Feeling Lucky

{=
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GO &)816 5

o que sdo palpitagdes

Dra. Virginia Cerutti
https://dravirginiacerutti.com.br» palpitacao

O que é palpitagéo?
O que é palpitagao? Palpitacdo é a percepgao dos batimentos cardiacos. Normalmente nao
percebemos as batidas do coragédo, mas quando notamos ou sentimos os ..

UERSEN
https://www.tuasaude.com » Doengas Cardiacas

Palpitacao cardiaca: o que €, causas e como regular os ...

As palpitagdes aparecem quando a pessoa consegue perceber as proprias batidas
do coragao de forma irregular, ficando mais forte ou mais acelerado, ...

MD.Saude

https://www.mdsaude.com » ... » Doenga coronariana

Palpitagcdao no Coragao: Taquicardia e Arritmias Cardiacas
16/04/2023 — A palpitagao é uma anormal consciéncia do batimento do coragao
quando estamos em repouso. Pode ser um sinal de arritmia cardiaca.

YouTube
https://www.youtube.com » watch

Palpitacdes no coracgdo: o que sao, causas e diagnostico

o Chamamos de palpitagdes a percepgao dos batimentos cardiacos,
“~p o cOES normalmente com desconforto e sensac¢ao de que o coragéo esta batendo ...

YouTube - MD

Rede D'Or Séo Luiz

https://www.rededorsaoluiz.com.br » Doencas

Palpitagao: O que €&, sintomas, tratamentos e causas.
29/0¢ 22 — As chamadas palpitagdes acontecem quando temos a sensagéo de que o
coragao acelerou e talvez a impressao de que ndo bate na cadéncia normal. As ..

farmaciasaude.pt
https://farmaciasaude.pt » Sintomas/Doenca

Palpitagdes cardiacas - Farmacia Saude

As palpitagdes sdo batimentos cardiacos que ddo a sensagéo de que o coragdo esta
a bater com violéncia ou que est4 acelerado. E possivel que tenha ...

‘ cardio365.pt
https://www.cardio365.pt » saber » palpitacoes-quand

O que sao palpitagdes

Palpitacdes sdo a sensacao de batimentos cardiacos anormais, fortes, rapidos ou
irregulares no peito. Elas sdo percebidas como batimentos cardiacos que podem parecer
mais fortes, mais acelerados ou fora do ritmo normal. Muitas pessoas descrevem as

itacod u a ito.
alpitacdes como uma sensacgao de "saltos" no peito.

As palpitagdes podem ser causadas por uma variedade de fatores, e nem sempre indicam

um problema cardiaco grave. Alguns dos motivos mais comuns para palpitagées incluem:

. Estresse e ansiedade: O estresse emocional e a ansiedade podem desencadear

palpitacdes, devido a liberacao de hormonios do estresse, como a adrenalina.

. Exercicio fisico intenso: Durante o exercicio vigoroso, o coracdo bate mais rapido para

fornecer mais oxigénio aos musculos, o que pode causar a sensacgao de palpitacées.

. Cafeina e estimulantes: O consumo excessivo de cafeina, cha, refrigerantes e outros

estimulantes pode desencadear palpitacées.

. Consumo de alcool ou tabaco: O élcool e o tabaco podem afetar o ritmo cardiaco em

algumas pessoas.

. Desidratacgao: A falta de hidratacdo adequada pode levar a palpitacées.

. Disturbios hormonais: Alteracées nos niveis hormonais, como ocorrem durante a

menopausa ou em condi¢cdes como o hipertireoidismo, podem causar palpitacoes.

. Problemas cardiacos: Embora menos comuns, problemas cardiacos, como arritmias

cardiacas, valvulas cardiacas anormais ou doenga coronariana, podem ser uma causa de

palpitacoes.

E importante mencionar que, se vocé experimentar palpitacdes frequentes, intensas,

prolongadas ou acompanhadas de outros sintomas preocupantes, como tonturas, falta de DF 2023

ar, dor no peito ou desmaio, € essencial procurar atendimento médico. Um cardiologista D‘_

pode realizar exames, como um eletrocardiograma (ECG), para avaliar a satide do seu HOSPITAL
coracéo e determinar a causa das palpitacées, se houver. O tratamento dependera da causa DA LUZ
subjacente.




CHATGPT AND
HEALTHCARE

UNLOCKING THE POTENTIAL OF PATIENT
EMPOWERMENT

HARVEY CASTRO MD, MBA
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Default (GPT-3.5) ®

h
' ‘“i
N
) ™
. I'm scared about having a TAVI procedure. What questions should | ask my cardiologist ’.
about this procedure?
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The Al will see you now: ChatGPT [©ste O [Evter your searon Y [
provides higher quality answers and is
more empathetic than a real doctor,
study finds

DOCTOR VS CHATGPT.

« ChatGPT outperformed physicians in their response to patients 80% of the time
« READ MORE: ChatGPT passes gold-standard US medical exam DOCTORS RATED RESPONSES TO
200 PATIENT QUESTIONS

By CAITLIN TILLEY, HEALTH REPORTER FOR DAILYMAIL.COM , -
PUBLISHED: 16:18 BST, 28 April 2023 | UPDATED: 01:17 BST, 29 April 2023
P ! P 5% EMPATHETIC
Ll RESPONSES

i 21% Eolting 790,

RESPONSES

DATA SOURCE: UC SAN DIEGO | GRAPHIC: DAILYMAIL.COM
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Emerging role of digital health in cardiovascular care

)‘a;% A
Trainee Section
The Emerging Role of Digit,
al Health T
Cardiovascular Care eohnology

Yuan Qiu, BHS.," ¢ “hantal Y. As,

; sclin, MSe," Dania K. S
Kathryn Armstrong, MDD, Trac Dania Kallas, MSc," Najah

v |.F. Colella, RN, PhD,
MSe.™" Guillaume

Adreak, MD, Msc,
Abhinav Sharma, MD, php>,
Marquis Gravel, MD,* and

Robere Aveam, MD,

Patient receives diagnosis or
information via DHI

Patient education on
DHI or with its” use

Remote self-monitoring
with the use of patient-
specific DHI

Adjustment to patient
care using DHI

Digital health signals
or updates requiring
physician
interpretation

Timely follow-up or
consult referral:
virtual or in-person

Improved
Health

Outcomes

Figure 1. Use of digital health interventions (DHIs) in clinical care.

USES

* Enhance patient screening (clinical & research)
* Enhance patient recruitment

CHALLENGES

Exclusion of diversity of patient cohorts
Exclusion of patients with low technology literacy
or accessibility

* Enhance guideline-based medication adherence
* Enhance clinical follow-up adherence
* Enhance patient study adherence and follow-up

Loss of medication adherence
Loss of patient to clinical follow-up
Loss of study adherence and follow-up

*  Ensure privacy of data use or access (clinical &
research)

Stress/anxiety from data use or access
End-user license agreements may fall short of
data privacy and security

* Ensure data attribution
* Enable remote transfer of patient variables,
imaging, ECG or device interrogation

* Enable use of novel, valid and patient reported
endpoints

Figure 2. Potential uses and challenges of digital health technology and possible solutions. ECG,

Administration.

Inadequate data attribution
Device technical failure or loss

End-point quality and validity

SOLUTIONS

Couple internet and non-internet participation
Engage end-user in development and feedback on
electronic interface

Leverage geographically dispersed networks
through use of e-Health apps

Screen via digital device

Remote consent (video or electronic)

Electronic reminders

Reward milestone adherence

Real-time feedback

Use bidirectional remote contact between patient
and investigative or healthcare team

Telehealth visits in place of in-person site visits

Participant data ownership
Educate patient on rules for secondary data use
Use of platforms that enable sequential consent

Ensure safeguards for data attribution
Contingency for device or software upgrades
Availability of technical support staff
Remote tracking apps

Develop novel endpoints with validation (digital
biomarkers of clinical endpoints)

Leveraging FDA-approved devices or biosensors
Engage end-user in development of novel digital
end points

Track unplanned healthcare utilization endpoints

electrocardiogram; FDA, US Food and Drug
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Rapidly changing healthcare enviroment requires new PHC providers training solutions

Medical Product Medical Platforms Medical Solutions PY R
Equipment, Hardware, Wearables, Big Data, Robotics, Al,
Consumables Health Analytics Augumented Reality
European Heart Journal

Q \4/ g

Digital Health

Digital Health /

T — N\

Last Decade Current Decade Next Decade N\ @ ) ~

Editor-in-Chief:
Nico Beuiting

OXFORD @Esc

sssssssssssssss European Societ
of Cardiology

Al GRAND ROUNDS

Informal conversations with a variety of experts exploring the deep issues at
the intersection of artificial intelligence, machine learning, and medicine.

COMING SOON digitalhealth

imperial College

P London events©
Al GRAND
\| EJ MAl'- A NEW JO URNAL ROUNDS Follow on: (@) Apple Podcasts i Google Podcasts @) Spotify
® - T— * %k % 45(140 ).I LETS scudems. . The evolution of the NHS Digital
Introduction to Digital health Academy
DF 2023
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New models of care provision

E Telemedicine and Telehealth

/?5 Integrated and value based care
IJC:E}? Access to care

83(3 More and better care
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AMERICAN Guidelines |
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CARDIOLOGY. Search

Clinical Topics Latest In Cardiology Education and Meetings Tools and Prag

Digital Transformation and the Future of Cardiology

Mar 04, 2023

ACC Scientific Session Newspaper

& Print Font SizeAAA

Digital transformation is fundamental to improving
efficiency and optimizing health and health outcomes.
Advances in artificial intelligence (Al), digital health
technology, mobile devices and other innovations -
many of which are on display throughout ACC.23/WCC -
provide a means to prevent and treat cardiovascular
disease and may also hold the keys to addressing health
equity and improving clinician well-being.

Examples of ways innovations in technology and society
are impacting cardiovascular care, include telehealth
and remote monitoring; the use of Al-based decision-
support tools; and the prevalence and use of wearable technologies to aid in monitoring and prevention.
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medicina ﬁn\n\ry

Review
Telemedicine in Cardiology: Modern Technologies to Improve
Cardiovascular Patients” Outcomes—A Narrative Review

Kamil Kedzierski !, Jadwiga Radziejewska 2, Agnieszka Stawuta 3, Magdalena Wawrzyriska *
and Jacek Arkowski *

Medicina 2022, 58, 210. https://doi.org/10.3390/medicina58020210

Cardiac Implantable Electronic Devices
* Wearable Devices
* Smartphone-Based Systems

* Benefits of Remote Monitoring
* Risk Factor Management
* Arrythmia Detection and Management
* Monitoring Heart Failure Patients

* Devices and Programs for Prespecified Groups of Patients
* Practical Benefits

* Safety Concerns DF 2023
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Telemedicine boost with COVID pandemic

Tele-surveillance Tele-diagnosis

and tele-treatment

Tele-triage and
tele-monitoring

Telemedicine

application model Tele-surgery

Tele-education Tele-radiology
and tele-conferencing
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Telehealth — Remote Patient Management
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Telehealth (pros and cons)

Applications

Preventing late-presentation
of acute illness.

Risk factor modification
Medication refill and
adherence

Lifestyle counseling

Implementation

Appropriate patient
selection

Platform

Clinic workflow
Licensure and liability
Billing
Documentation

TELEHEALTH

Advantages

Minimize exposure for
patients and staff

Increase opportunities for
patient provider interaction
Alleviate physician shortages
Utilization of the entire
cardiovascular care team

\

Challenges

Patient buy-in

Patient barriers (access,
limitations, etc.)
Patient privacy
Technology gap
Reimbursement

Clinical inertia

Liability
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Health-care system today

murereviews  REVJEWWS

, ' Big data analytics to improve

‘cardiovascular care: promise
| and challenges

Patient
experience

Insights s - Experience . .
I ]
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Patient centeredness through Al powered coordination and integration of care

Al-POWERED MDT Al-SUPPORTED PATIENT Al-ENABLED CARE
COMMUNICATION REMINDERS

[ ¢

Al-SUPPORTED CLINICAL Al-COORDINATED
COMMUNICATION HOME CARE OF 2023
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New models of care are needed

Value
Based

Healthcare

was conceptualized by Prof.

Michael Porter- 2006

CRISIS

Actual unbalanced Ecosystem must be leaded in a way in making value the overarching
goal

by Michael E. Porter and Thomas H. Lee

OPPORTUNITIES

Value =

The arc of history is increasingly clear: health care is shifting focus from the volume of
services delivered to the value created for patients, with “value” defined as the outcomes
achieved relative to the costs

Experience in other fields suggests that systematic outcomes measurement is the sine
qua non of value improvement. It is also essential to all true value-based reimbursement
models being discussed or implemented in health care.

If we’re to unlock the potential of value-based health care for driving improvement,
outcomes measurement must accelerate

Standardizing Patient Outcomes Measures; Porter- 2016

Health outcomes that matter to patients

Costs of delivering the outcomes
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Measure PROMS

Value Based Healthcare conceptualized by Prof. Michael Porter
4 RLLICTI ZCEa
N ) S8 - |
.~ \WHAT ARE PROM'S

Is any report ‘ i € ‘? s of a patient’s health condition that comes directly from the patient, witho

-,

interpretatiopiof trieresponse iy a clinician or anyone else. PROMs intend to improve clinicians’ -

{

& o a}ydigeatrﬁgnt_effect from the patients’ perspective.
i _ - - .

v — e

T Health outcomes'that matter to patients
‘ Costs of delivering the outcemes or 202

0

outcome measures: use in medical product development to support labeling claims: draft HOSPITAL
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The importance of measuring PROMS

Beyond the Porter’s equation...
PROMs capture important results and improve quality of care

Five reasons why Patient Reported Outcome Measures are important:

Measure results that really matter to patients
Example: Incontinence after prostate cancer surgery

Some things can only be known by asking the patient
Example: Pain level

Can identify results and trends over time
Enable improved care processes, such as faster and accurate diagnoses

Increases the patient's understanding and responsibility of the disease
Making the patient actively engaged in his/her improvement

Improves communication and interaction between patient and provider

Q0000

Time can be used to discuss the results and implications DF 2023
Source: NHS, Oxford University, FDA, National Quality Forum, PROMcenter Sweden; Marshall, S., Haywood, K. & Fitzpatrick R. (2005). Impact of patient-reported outcome measures HOSPITAL
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PROMS are already being measured today
(4 '

L
) HOSPITALDALUZ = MEDICINA BASEADA EM VALOR
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D HOSPITALDA LUZ MEDICINA BASEADA EM VALOR
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Data de nascimento: 23/Nov/1987 (30 anos)
MPI: 494707292 Email: cliente31@hluz.pt  Telf: 914040409
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PROMs are one of the most important outcomes
being measured and rapidly are moving from the

ideas into patients' applications and health

) e e e ma aiclo o et DF 2023
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Access to care must be improved

Optimize Care Across the CV Continuum

. Outpatient npatient and Advanced
bbbl Aot Caftg‘mogy Cardiology ET:: g;:sc "/ Therapies
= Healthy lifestyle. » Timely access to - Complex patients » Level | program. » Extracorporeal
« Weight management. ~ Specialists. requiring further « ST-segment membrane
» Smoking cessation.  * Guideline driven evaluation and elevation myocardial  oxygenation (ECMO.)
- Exercise. testing and treatment.  treatment. infarction (STEMI). - Left ventricular assist
 Lipid management. - Comprehensive » Cardiac surgery. « Critical limb device (LVAD).
« Routine treatment diagnostic testing. « Arrhythmias. ischemia. « Heart transplant.
protocols. . c?_tructuml heart « Aortic dissection. . Tr?‘:'ls-caﬁeter ao;tic
. isease. - Abdominal aortic valve replacemen
YIS prosacess: « Prevention. aneurysm. (TAVR).
- Specialized inpatient  * MitraClip
CV care. + Percutaneous mitral
valve repair (MVR).
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Patients, community and multidisciplinary teams are to be involv

-urrent Cardiology Reports (2022) 24:785. —792
Netps:/dol.org/10.1007/51 1886-022-01700-w

. WOMEN AND CARDIOVASCULAR HEALTH (N GOLDBERG AND s LE WIS, SECTION
EDITORS)

It Takes a Village: Expanding Women’s Cardiovascular Care to Include
the Community as well as Cardiovascular and Primary Care Teams

Ma Isiadinso’© - Puja k. Mehta! . Stacy Jaskwhich ' . Gina P. Lundberg’
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Challenges and opportunities

@F@ Economic feasibility

OOOOO

m Impact on public health

@Q Ethical and regulatory aspects
A

(s) Economi inabili
L2 conomic sustainability
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i d
Economic feasibility of new Technologies must be measure

Open Journal of Modelling and Simulation, 2016, 4,118-128 o .w
Published Online July 2016 in SciRes. http//s scirp. esoarch

A Schematic Simulation for Health Economic
Feasibility Studies: Results from a Model for
Cardiac Remote Monitoring

) Original Article

for / Ym!nMJZWDfeOEV{?/ 129-136
1.“._./ https //doi org/10.3343/ym 202061 2 129 PISSN: 0513-5796 - eISSN: 1976-2437

Feasibility and Applicability of Wireless Handheld
Ultrasound Measurement of Carotid In tima-Media
Thickness in Patients with Cardiac Symptoms

BULLETIN OF MEDICAL SCIENCE 4 (12) 2018
UDC 616.1-084-055.1:625.1
CLINICAL AND ECONOMIC ANALYSIS OF THE IMPLEMENTATION
OF PRIMARY PREVENTION OF CARDIOVASCULAR DISEASES IN
THE ORGANIZED GROuUP

"Altai State Medical University, Barnaul
“National Medical Research Center for Preventive Medicine, Moscow

N.V. Pyrikovat, A | %4 Kuntwmya-‘, LV Osipova!

Acobis MS. et al. Screening fc

G[@BAL HEART :::‘;/:);;?—m::v«. /v.}:/‘: ,( A he by A Nigeria. Global

ORIGINAL RESEARCH

Screening for Atrial Fibrillation in Sub-Saharan
Africa: A Health Economic Evaluation to Assess
the Feasibility in Nigeria

M. S. Jacobs A

A. 1/‘1;1. Adeoye?3 M, O, Owolabi?3, R, G, Tieleman*=, p. J. Postma’
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Overview of big data analytics and applications — Impact on public health

ggrtélﬁ C|)'tga]\;/iews R E VI E WS

Big qata analytics to improve
cardiovascular care: promise

Aaytcs  Applications

‘and chall 7 7
| a i (Administrative [Predicing risk and }
e —— resource use
[Clinical registry % (Population management ]
e : N
Electronic " Combined data sources | Drug and medical
{health record g into an analytical _ device surveillance )
_ _ platiorm [ Disease and treatment N | q
(Blometrlc Mw heterogeneity 7 | !mprove
> > / cardiovascular care
- (o . N and outcomes
CPatient-reported r Precision medicine
_and decision support )
o0
Clnternet ﬁ?’ L ) [Quality of care and b
) _ performance measurement |
(Medical imaging@ [Public health )
CBiomarker é (Research applications )
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New digital tools must be validated before widespread use

@®Esc

European Society

European Heart

Journal (2022) 43, 271-279
11093, 2

of Cardiology

'l"he year in cardiova
digital health and inn

Panos E. Vardas @ » Folkert W. As. elber, @ M. en van Sm n
» 'S gs » Maart d. ®
ede »

IN SILICO DEVELOPMENT

&
it
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‘Wearables
Beg EMR data

o
Fundoscopy |2 Other digital
signals

Hemodynamic data

\ DEFINE DIGITAL PHENOTYPE
CREATE, VALIDATE,
TEST NETWORK

ovation

EXTERNAL VALIDATION

HOSPITAL  HOSPITAL  HOSPITAL
A B c

\ TEST IN EXTERNAL SYSTEM J
DIVERSE POPULATION

SPECIAL ARTICLE

scular medicine 2 021:

REGULATORY
APPROVAL

and

DIGITAL TOOL DEVELOPMENT IN CV MEDICINE

TRIALS & APPLICATIONS

Neural Network

@

7
Data 010101 Recommendations
PROSPECTIVE
APPLICATION

Patients Physicians

RETROSPECTIVE
IDENTIFICATION
PROSPECTIVE
APPLICATION Data
010101

Stored Digital Network D People
Health Record at risk

Uncover
- hidden

X
o (1)
1P 1? Order  disease
test

' 4
B 52w % §TE:ST-‘1§§Z:‘"

Table 1 Factors to consider in evaluating artificial
intelligence-electrocardiogram studies

1. Data label accuracy: robustness of data fabels used for training
and testing
a. Proxy labels (EMR report of ‘chest pain’) vs. gold standard
labels (physician-described angina, troponin levels, serial
ECGs)
. Number of subjects for whom labels available
. Absence in labels of false distractors (e all ECGs from
patients with condition taken at one hospital, using an
acquisition system different than that used in controls, so
that network may identify differences in ECG machines
rather than disease)
. Risk of bias: cohort creation and controls

a. Controls not identical to cases i all conditions except the
desired Al y
(example: using adult controls for paediatric ECGs with
WPW to train a network)

b. Controls and cases taken from public data sets (difficult to
know details regarding the absence/presence of
conditions, poor phenotyping)

<. Use of only subsets of larger data sets, introducing

potential bias—need for racial, ethnic, and geographic
diversity in data sets (example: initil face recognition Al,
trained using only Caucasians, mislabelled African
Americans as primates).
Inappropriate exclusion of data at the patient or signal
feature level will bias results (examples: exclusion of
signals on the basis of artefact of those same exclusions
will not be used in real-world implementation: or
exclusion of patients with hypertension when creating an
AI-ECG screen for hypertension)
e. Temporal shifts—training using data acquired in the
remote past and application to recent data sets
. Commercial interest and backgrounds of engineers
creating Al tools (potential bias)
3. Overfitting/lack of generalizability
a. Overly complex AI-ECG network with a small number of
samples (the results are not generalizable to other
populations)
b. Most data sets for A-ECG training number in the tens of
thousands or more, although exceptions exist

o

a

Al
¢

Physicians E

Table 2 Proposed categories of clinical trials to assess the artificial intelligence-electrocardiogram

Study design

Strengths

Limitations

Study Description of
category population used to
test an AlI-ECG
network
1 Public data set
2 Single centre: same

hospital/clinic used to
acquire data, but
different patients

3 Multicentre: different
hospital systems used
to test Al, than one
used to create

4 Single centre: same
hospital used to test
Al, different patients

5 Multicentre

Retrospective

Retrospective

Retrospective

Prospective

Prospective (may use
retrospective ECGs
to prospectively enrol
patients)

Inexpensive, rapid

Rich data sets to phenotype patients,
rapid, relatively inexpensive, robust
proof-of-concept approach

Lower risk of bias, potential for greater
diversity among subjects, test types,
potential to rapidly and meaningfully
assess tests

Assesses Al, impact on workflow,
adoption by clinicians, clinical impact

Prospective trial but with accelerated
enrolment, by screening large data set
of stored ECGs; potential for portal/
email study invitations and pragmatic
design, statistical robust, potential to
minimize bias

Unreliable phenotyping, high risk of
bias, limited clinical utility

Risk of bias, under-representing
important populations

Need to confirm labels assessed in
systematic, similar manner across
sites (example: assessment of EF
by echo)

Greater technical infrastructure
required, more expensive,
greater time requirement

Greater technical requirements,
time, expense
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Digital health technology uptake

: nal =~ Digital Health (. 2 6274 w
 Saciety ety !
o e So Aok 10, 109 ekt boos REVIE

Barriers and facilitators of the uptake of digital

diovascula
: . r care: a
systematic scoping review

Sera Whitelaw', Danielle
f M. Pell, 2
farriette G.C, Van Spau ¢ "6706 " *

Ensure compliance Integrate digital
with data privacy health technologies
and security with electronic

policies medical records and

existing processes

Mamas A, Mamas**, Maptin Cowie © % and

Privacy and

e | Integration

Develop and enforce Reimburse clinicians Provide training to
regulations, policies for using digital patients and
and guidelines health technology to clinicians
deliver care

LR Departments -
Regulations ( Remuneration ( $ and institutes | Training

Recommendations to Increase Digital Health Technology Uptake
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Challenges for big data applications in cardiovascular care

| mweriews  REVIEWS

' Big data analytlcs toi lmprove
‘cardiovascular care: promise
and challenges

f ) (

[Volume] [ Variety ) [Velocity] [Veracityj [Data security] [Patient privacy] [Patient consent]
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Al needs to be regulated (especially in Medicine)

I IME BUSINESS  THE LEADERSHIP BRIEF

The Creator of ChatGPT Thinks Al Should Be
Regulated

BALBIR BARN

Academic dean of the faculty of Science and Technology and
professor of software engineering, University of Middlesex

P> H1 Pl ofx 00:06 / 02:43

BY JOHN SIMONS FEBRUARY 5, 2023 9:00 AM EST
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Al needs to be regulated (especially in Medicine)

SCIENTIFIC
AMERICAN.

ARTIFICIAL INTELLIGENCE

ChatGPT Explains Why Als like
ChatGPT Should Be Regulated

We asked the text-generating AI ChatGPT to talk about its own flaws

By Sophie Bushwick, Madhusree Mukerjee on December 28, 2022
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IN CONCLUSION:
In the health sector, we operate today in a new world
that intervenes with the disruption of the new digital and technological world

Increase and aging of the population

Exponential increase in the prevalence of chronic diseases

and multi-morbidity

Increased complexity of care delivery / infection control

and antibiotic resistance

Escalation of health spending and consequent pressure on

providers to increase efficiency, lower prices and take risks

Changing the focus of volume-based medicine to value-

based medicine

& P s
“What if we don’t change at all ...

Digital Disruption - Cloud, mobile, 10T, Social Networks, . ) ) —
Robotics, 3D Printing, Advanced Analytics and Science and d I'ld SOIT] Gt] 11 ”g ]“ugl (‘211 ] ust l 1dpPpens.

Increasing importance of cybersecurity processes



‘ AMUDANCA E
INEVITAVEL

e O PROGRESSO E

OPCIONAL

TONY ROBBINS

—— IR
PRI
"1 "

\

DF 2023




Big changes are coming — You can ignore them ...

.‘_' F.

ChatGPT
is like a Tsunami

that threatens to flood us
if we are not mindful.

d|

Murat Durmus
(MINDFUL Al)
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Big changes are coming — You can deny them ...
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Big changes are coming — or you can RIDE THE WAVE AND ENJOY
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Thank you

dferreira@hospitaldaluz.pt

in gﬁgml@l—ferreira-m
W @chessfan
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