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“Cada frase minha
ndo pode ser
entendida como
uma afirmacgdo,
mas como uma
pergunta”.

Niels Bohr
Pai da Fisica Quantica
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The Artificial Third: A Broad View of the Effects of Introducing
Generative Artificial Intelligence on Psychotherapy

Abstract

Introduction

Overview




IA em Salde

This article has not
been updated
since 2019

Dr. Bertalan Mesko, PhD
6 June 2019

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-

BASED ALGORITHMS IN MEDICINE

AliveCor  detection of atrial fibrillation
ObCheck  dingnosis and treatment of ADHDV
InPen determini findosage

Lumify ultrasound image diagnosis

OneDrop Blood Glueose  quantification of blood glucose levels

ContobMobile  memory assessment for the elderky
Arterys  cardioc MRl analysis
[Ensasiess]
AmCAD-US analysis of thyroid nodules
QuantX cancer detection
Cardiclogs ~ arrhythmia screening
Subtle Medical  medical imaging platfarm
BioFlux  detecting arrhythmias
Boylabs  echocardiogram andlysis
Viz.al stroke detection on CT
Arterys  ver andlung cancer diognesis on CT and MRI
Empatica
Cognoa
Medtronic predicting bloo: changes
I« detection of dicbetic retinopathy

lcometrix MR brain interpretation

Imagen X-ray wrist fracture diognosis

NeuralBot tronscranial Doppler probe positioning
MindMation GO mation capture for the elderty

DrealMed managing Type 1 diabetes

POGO blood glucoss monitaring systerm

Zobra Medical Vision  coronary artery caldification algerithm
FarriSmart quantification of iver iron concentration
ICAD breast density via mammogprahy

Aidoc ‘trige and diagnesis of time sensitive patients.
PhysiQ Heart Rhythm Module detection of atrial fibrillation
Apple detection of atrial fibrillation

RightEye Vision Systern [ idantifying visuait

LepuMedical  detecting arrhythmias

MoxQ  acuteintracranial hemorrhage triage algorithm
ScreanPoint Medical decision support for mammograms
ProFound Al detection and diagnesis of suspicious lesions
ReSET-0 odjuvant treatment of substance obuse disorder
[ ECG feature of the Study Watch

Paige.Al dinical-grading in patholagy

CureMetrix breast cancer detection on mammagrams
AliveCor six-lead smartphone ECG

Zebra Medical Visien chest X-ray analysis

Aldoc flagging pulmonary embelism

KoiozMedical  decision support in breast cancer

Canon Medical €T naise reduction
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Humanity's greatest advances
are not in its discoveries but in how

those discoveries are applied.

Bill Gates
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Why the Tech 3
Modelo de negocios Industry Won’t i
ambiguo Disrupt Health Care
by John Glaser, Sara Vaezy, and Janet Guptill

Lealdade a marca local

Tempo necessdrio para
provar eficacia

Inexperiénciaem
transformagéo
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Mudanca
de Mindset

» Integragdo de tecnologias \
digitais em todos os aspectos
dos servigos de saude
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65%0das criancas hoje no
ensino fundamental vao

exercer uma funcao que
ainda nao existe.

fonte: Forum EcondmicoMundial




Desafios da Saude Atual:

Envelhecimento
populacional

Desigualdade no
Acesso aos
Cuidados de Saude

Resisténcia a Custos Crescente
Antibioticos e Novas
Ameacgas a Saude

Demanda por
servigos de saude
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Revolugdes Digitais Necessarias na
Transformacédo Digital

TRATA-SE DE UM
PACIENTE COM IRC
EM HEMODIALISE

O Potassio do paciente é

de 6,5 mmol/L
Normal (3,6 — 5,2 mmol/L)

K: 6,5 mmol/L
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Revolugdes Digitais Necessarias na
Transformacédo Digital
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Revolugdes Digitais Necessarias na
Transformacédo Digital
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Revolugdes Digitais Necessarias na
Transformacédo Digital

(. _ GOVERNANCA DE DADOS 1

ARQUITETURA
\ GENERATIVA PREDITIVA
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Revolugdes Digitais Necessarias na
Transformacédo Digital
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- INTEROPERABILIDADE

7 Crimos um barramento que nos preprara para interoperar
com outras insitui¢des de saude e também nos permite a
integrar os sistemas internos.
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Revolugdes Digitais Necessarias na
Transformacédo Digital
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Revolugdes Digitais Necessarias na
Transformacédo Digital

Treinamento e
Conscientizacéo dos
Funciondrios
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GPT-1 GPT-2 GPT-3 GPT-3.5 GPT-4

0,1 bihso 1,5 bilhzo 175 bilhses 1 trilhdo (?)

de parametros de parametros de parametros de parametros

4,5c8 408 570cs ?

de textos de textos de textos de textos
(~7.000 livros (base WebTex (Common Craw, (inclui textos
no BooksCorpus) com artigos WebTex2, digitados pelos
do Reddit com Wikipédia em inglés, usuarios no
mais de 3 curtidas) e duas bases de livros) ChatGPT-3)
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dora Beneficios Recursos  Pregos  FAQ

SUA AGENDA
SEMPRE
COMPLETA

Aumente seus atendimentos com a secretaria virtual
especializada em relacionamento com o cliente, diretamente
no Whatsapp.

s Agora

9 Sem taxas de confi Instalacao em 5 minutos

Dora - Assistente
Online

Oi, gostaria de agendar uma
consulta com o Dr. Paulo

Claro! Ja te passo a
disponibilidade. Alguma
preferéncia de horario?

Ter, Jul 26

Qi! Vi que nao respondeu. O que
acha de sexta as 14h?

Obrigado pela lembranga. Es
horério esta 6timo!




dora

Aumento em agendamentos

Beneficios Recursos Precos FAQ

Resultados Comprovados

Clinicas que utilizam a Dora registram melhorias significativas nos processos de
agendamento e na satisfacéo dos pacientes.

Reducéao em faltas Recuperacao de
agendamentos abandonados
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Machine Learning-Enabled Hypertension
Screening Through Acoustical Speech
Analysis: Model Development

and Validation
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ABSTRACT Hypertension, referred 10 as the “silent killer” by the World Health Organization, affects
over 35% of the global ion. Early di is and ioural interventions have been shown
o mitigate morbidity and mortality ciated with this condition. However, ¢ i methods of
measuring blood pressure and accordingly identifying hyg sion, such as sphy Y, require
technical expertise and may not be readily accessible, particularly in remote or underserved areas. Automatic
blood pressure measurement devices offer an alternative but are often inaccessible in certain populations.
In this study, we propose a novel framework for detecting hypertension through acoustic analysis of speech.
By recording speech across multiple sessions and analyzing its temporal and spectral characteristics, we aim
to identify indicators of hypertension. We explore two thresholds for labeling i with hy i
1) systolic blood pressure (SBP)> 135 mmHg or diastolic blood pressure (DBP)>85 mmHg and 2) SBP=> 140
mmHg or DBP>90 mmHg. Our study involved 245 participants, including 91 females. We developed
predictive models for each gender and assessed their performance using leave-one-subject-out validation
For the first threshold, the balanced accuracy achieved was 84% for females and 77% for males. For the
second threshold, the corresponding balanced accuracies were 63% for females and 86% for males. These
results demonstrate the potential of utilizing speech-based representations for non-invasive screening of
hypertension.

INDEX TERMS Acoustic representation, health monitoring, hypertension, machine leaming, speech
analysis.

I. INTRODUCTION is commonly measured at the level of arteries and varies
Blood pressure, defined as the pressure pushed to the walls over each heartbeat from a minimum called diastolic
of the blood vessels during ulation, is one of the most pressure (DBP) to a maximum called systolic pressure (SBP).
common indicators of cardiac health [1]. Blood pressure The SBP is almost traceable at the beginning of the cardiac
cycle and indicates the maximum pressure exerted on the

The associate editor coordinating the review of this manuscript and walls of the arteries after contraction of the heart, while the
approving it for publication was Lin Wang ™, DBP occurs in the resting phase of the cardiac cycle and

© 2024 The Authors. This work is licensed under a Creative Commons Aftribution-NonCommercial-NoDerivatives 4.0 License.
For see 123621
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O principal teérico de inovagdo do
mundo em tecnologiq, inteligéncia
artificial e medicina
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The Digtal Self

Al's Watchful Eye on
Patient Health Status

Al can predict health deterioration accurately without
human assessment.

0000

KEY POINTS

Al-enhanced facial cues detect carly signs of health deterioration
with 99.89% accuracy.

Al systems may allow early detection and timely intervention.

Continuous Al monitoring may redefine care, enhancing outcomes
across vanous healthcare settings.




*Cuidados em Casa

Monitoramento de paciente cronico
com IA

* Cuidados Preventivos

Integracdo da IA em check-ups e
Telemedicina detectando
precocemente
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MAIS LIDAS

Hospital Moinhos de Vento utiliza
Sirio-Libanés assume gestao de . = .
trés hospitais estaduais em plataforma digital para apoiar

Sao Paulo

pacientes com cancer de pulmao

Como construir uma cultura
de seguranca do paciente em
hospitais?

ately without

HIS 2024 reune as principais
inovagdes do setor de saude:
IA, telemedicina e
monitoramento remoto
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Inicialmente, a ideia é utilizar a plataforma digital para acompanhar 30 pacientes srvention.

i ; or oito meses, oferecendo suporte personalizado e digitalizado durante o
Perspectivas para a satde P s " porte per: & PR icing outcomes
brasileira em 2030 tratamento de cancer de pulmao. Com isso, se espera reduzir as barreiras do
SEF 10, 2024 tratamento. Saiba mais!

Juliana Santos | 20 Jun, 2024
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IA e terapias digitais
tratam a insonia sem
medicamentos

_ 5; Para controlar disturbios do sono, softwares desenvolvidos por

- startups brasileiras prometem beneficios de longo prazo com
¢ base em terapias cognitivo-comportamentais.




Oyly

Gémeos Digitais

Gémeos
Digitais

O gémeo digital € uma réplica virtual de érgdos ou
sistemas-humanos que permite diagnoésticos e
tratamentos personalizados, otimizando cuidades de
satde com‘ase em dados em'tempo redl

Medicina de Precisdo.

Prevencdo e Diagnostico.

Simulagbes Virtuais e Previsdo de Intervengoes

Custo-efetividade e Eficiéncia.

DIGITAL #
HEALTH

e

Digital twin in healthcare: Recent updates

and challenges

Tianze Sun**", Xiwang He"™ and Zhonghai Li**

Abstract

ot Lapapat com vermastly

As simulation is playing an increasingly important role in medicine, providing the individual patient with 3 customised diagnosis
and treatment is envisaged as part of fulure precision medicine. Such customisation will become possible through the emer-
gence of digital twin (DT) technology. The objective of this anticle is to review the progress of prominent research on 0T tech-
nology in medicine and discuss the potential applications and future opportunities as well as several challenges remaining in
digital healthcare. A review of the literature was conducted using PubMed. Web of Science, Google Scholar, Scopus and related
bibliographic resources, in which the fallowing terms and their derivatives were considered during the search: DI, medicine and
digital health virtual heakthcare. Finally, analyses of the literature yielded 465 pertinent articles. of which we selected 22 for
detailed review. We summarised the application examples of DT in medicine and analysed the applications in many fields of
medicine. It revealed encouraging results that OT is being increasing applied in medicine. Results from this literature review
indicated that DT healthcare, as a key fusion approach of kiture medicine, will bring the advantages of precision diagnose

and personalised treatment into reality.

Keywords

Digital twin, healthcare. precision diagnose, personalised treatment, medicine

Submistion dase: & August 2022; Acceptance date- 1 Decembar 2022

Introduction

It is often said that ‘there is 0o disease, there is the paticnl
Compared with other disciplines, medicine has inherent
uncertsinty, which makes medical peactice challenging
Conventional drug therapy has many limitations such as
medication ineffectiveness and the concept of persomalised
medicine has proved 10 play an important role in the health-
care sector.” Over the past few decades, more and more
anention is being paid © precision medicine, which has
been described as an emerging approach for disease treat-
ment and prevention that considers variability in the genes,
envimonment and lifestyle among individual people.* Some
previous studies have used digital techaology 1o constrct
a virtual physiological human body., with the vision of trans
lating computational physiology into clinical practice, and
have achicved certain progress.*® The development of the
technologies of big data, cloud computing, virtual-reality
and the internet of things (IoT) has laid a techaical founda-
tion for the application of digital twin (DT) and thus peovided
clinicians and resarchers with a more detaikd dimension
with which to study the occurrence and development of dis-
eases and 1o conduct more precise diagnoses and treatments.

In recent years, the conceptof DT is atracting more and
moee atention from researchers and engineers. With the
coatingous DT re by both industry and academia.
however, the boundaries between DT and other related con-
copts have become increasingly blumed. The preliminary
meaning of the DT incladed the physical product, vistual
product and their connections.” The rapid development of
communication technology. sensor technology, big dats
analysis, the IoT and simulation technology has led to the
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This Al-powered “black box” could make surgery safer __LQEE// m

A new smart monitoring system could help doctors avoid mistakes—but it's also alarming
some surgeons and leading to sabotage.

By Simar Bajaj
June7,2024

« |A para Sistemas de Monitoramento ‘ PN
em Salas de Cirurgia

« Aprimoramento do Treinamento e
Educacgédo Médica




IA e empatia

Capacidade de um assistente de chatbot
de IA (ChatGPT) para fornecer respostas
de qualidade e empaticas a perguntas
de pacientes

Dos 195 casos, os avaliadores preferiram as respostas do
chatbot em 78,6%.

As respostas dos médicos foram significativamente mais
curtas.

As respostas do chatbot foram avaliadas como de

qualidade significativamente mais alta e mais empdaticas.

O estudo sugere uma exploragéo adicional desta
tecnologia em ambientes clinicos, como usar o
chatbot para elaborar respostas que os médicos
poderiam editar.

Research

JAMA Internal Medicine | Original Investigation

Comparing Physician and Artificial Intelligence Chatbot Responses to
Patient Questions Posted to a Public Social Media Forum

John W. Ayers, PhD, MA; Adam Poliak, PhD; Mark Dredze, PhD; Eric C. Leas, PhD, MPH; Zechariah Zhu, BS;
Jessica B. Kelley, MSN; Dennis J. Faix, MD; Aaron M. Goodman, MD:; Christopher A. Longhurst, MD, MS;
Michael Hogarth, MD; Davey M. Smith, MD, MAS

Invited Commentary
IMPORTANCE The rapid expansion of virtual health care has caused a surge in patient Related article
messages concomitant with more work and burnout among health care professionals.
Artificial intelligence (Al) assistants could potentially aid in creating answers to patient
questions by drafting responses that could be reviewed by clinicians.

Supplemental content

OBJECTIVE To evaluate the ability of an Al chatbot assistant (ChatGPT), released in November
2022, to provide quality and empathetic responses to patient questions.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study, a public and nonidentifiable
database of questions from a public social media forum (Reddit’s r/AskDocs) was used to
randomly draw 195 exchanges from October 2022 where a verified physician responded to a
public question. Chatbot responses were generated by entering the original questioninto a
fresh session (without prior questions having been asked in the session) on December 22 and
23, 2022. The original question along with anonymized and randomly ordered physician and




IA e raciocinio clinico

Raciocinio Clinico de uma Inteligéncia
Artificial Generativa de Grandes Modelos
Comparado com Médicos

O A amostra envolveu 21 médicos assistentes e 18 residentes
de centros médicos académicos de Boston
Foram usados 20 casos clincos.
A pontuacdo mediana no R-IDEA (uma pontuacdo revisada
para avaliagéo do raciocinio clinico) foi de 9 para o
chatbot, 9 para os médicos assistentes e 8,4 para os
residentes.

IA teve alta precisdo em identificar diagnésticos
corretos e um raciocicio clinico semelhante aos
médicos assistentes experientes..

RESEARCH LETTER

Clinical Reasoning of a Generative Artificial
Intelligence Model Compared With Physicians

Large language models (LLMs) have shown promise in clini-
cal reasoning, but their ability to synthesize clinical encoun-
ter data into problem representations remains unexplored.'”
We compared an LLM’s reasoning abilities against human
perfc & using ped for physicians.

Metheds | We recruited internal medicine residents and attend-
ing physicians at 2 academic mes 1 centers in Boston,
Massachusetts, from July to August 2023, We used 20 clinical
cases, each comprising 4
sections representing sequen-
tial stages of clinical data
acquisition.* We developed a
survey instructing physicians to write a problem representa-
tion and prioritized differential diagnosis with justifications
for each section (eTable 1in Supplement 1), Each physician re-
ceived the survey with 1 randomly selected case (4 sections).
We developed a prompt with identical instructions (eTable 2
in Supplement 1) and ran all sections in GPT-4 (OpenAl) on
August 17-18, 2023,% The Massachusetts General Hospital and
Beth Israel Deaconess Medical Center Institutional Review
Boards deemed this cross-sectional study exempt from re-
view, Written informed consent were obtained. We followed
the STROBE reporting guideline.
Primary outcome was the Revised-IDEA (R-TDEA) score,
avalidated 10-point scale evaluating 4 core domains of clinical

Supplemental content

reasoning documentation (eTable 3 in Supplement 1).% To es-
tablish reliability, we (D.R., Z.K., A.R.) independently scored
29 section responses from 8 nonparticipants, showing sub
stantial scoring agreement (mean Cohen weighted x = 0.61).
Secondary outcomes included the presence of correct and
incorrect reasoning, diagnostic accuracy, and cannot-miss
diagnoses (eMethods in Supplement 1). Scorers were blinded
to respondent type (chatbot, attending, resident).
Descriptive statistics were calculated for all outcomes.
R-IDEA scores were binarized as low (0-7) or high (8-10).
Associations between respondent type and score category
were evaluated using logistic regression with random effects
accounting for participant repeat structure (eMethods in
Supplement 1). Significance was defined as 2-sided P < .05.
Analyses were performed using R 4.2.1 (R Core Team).

Results | The sample included 21 attendings and 18 residents,
who provided responses to a single case. Chatbot provided re-
sponses toall 20 cases. Two hundred thirty-six sections were
completed, with 232 unique cc of respondent type
and section.

Median (IQR) R-IDEA scores were 10 (9-10) for chatbot, 9
(6-10) for attendings, and 8 (4-9) for residents (Table). In lo
gistic regression analysis, chatbot had the highest estimated
probability of achieving high R-IDEA scores (0.99; 95%CI, 0.98-
1.00), followed by attendings (0.76; 95% Cl, 0.51-1.00) and resi-
dents (0.56; 95% CI, 0.23-0.90), with chatboet being signifi-
cantly higher ings (P = .00 idents (P < .001)
(Figure). Using Wilcoxon signed-rank test, chatbot had sig
nificantly higher R-IDEA scores than attendings (154; P = .003)

f Clinical Reasoning Out

Type

Respondents, No. (%)

Au
Qutcome (N=232%%

Chatbot icie Resident
(n=80) p (n=72)

R-IDEA score
Median (1QR) 9(7-10)
SCOre group
Low: 07 90(38.8)
High: 8-10 142(612)
Coerect clinical reasoning instances 220957)
Incorrect clinical reasoning instances 23(3.9)
Diagnostic accuracy
Median (1QR) 100 (100-100)
Score group
Low: <75% 312(13.8)
High: 755%-100% 200(86.2)
Cannot-miss diagnoses included, median (1QR), X 66.7(33.3-100)

10(3-10) 9(6-10) 8(4-9)

4(5.0) 29(363) 33(45.8)
76(95.0) 51(63.8) 39(54.9)
80 (100) 79(98.8) 63(87.5)
11(138) 10(12.5) 2(28)

100 (100-100) 100 (100-100) 100 (100-100)
8(10.0) 14(17.5) 10(13.9)

72 (90.0) 66(82.5) 62(86.1)
66.7 (50.0-100) 50.0{27.1-100) 66.7(33.3-81.2)

Abbreviation: R-IDEA, Revised IDEA,

# There was | Instance in which 2 attending physiians provided resporses for
the same case. Means of section scores were calculated prior to analysis

the initial section of each
h

case), the sample size for
chatbot physicians and % i Twocases
without identified cannotmiss diagnoses were excluded.
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The testing of Alin medicineisa
mess. Here’s how it should be done

Hundreds of medical algorithms have been approved on basis of limited clinical data.
Scientists are debating who should test these tools and how best to do it.

By Mariana Lenharo

- Muitos dispositivos de IA médica sGo
aprovados sem validagéo clinica
suficiente

Dados tendenciosos séo um problema
comum, limitando a aplicagéio pratica
das tecnologias.




salde sdo inimaginaveis.
'Se ndo tomarmos cuidado, a IA
que vamos criar ird incorporar

Leo Anthony Celi

Principal Research Scientist, MIT Clinical Research
Director, Laboratory of Computational Physiology
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Atencdo aos modelos de IA

Necessidade de centros de ciéncia da
implementacéo de IA no setor de salde

Importéncia de avaliar a *eficéacia clinica*
dos modelos de IA em cendrios do mundo
real.

(NEJM

I DOI: 10.1056/A1p2400223

PERSPECTIVE

A Call for Artificial Intelligence Implementation
Science Centers to Evaluate Clinical Effectiveness

p Singh @, M.D., M.M.Sc.,* Aneesh Chog

pra @, M.P.P.?

@, Ph.D.*

ed: July 10, 2024

Artificial intelligence (AI) holds significant promise for revolutionizing health care by
enhancing diagnosis, treatment, and patients’ safety. However, the curremt disparity
between the abundance of Al research and the scarcity of evidence on real-world impact
underscores the urgent need for comprehensive clinical effectiveness evaluations. These
evaluations must go beyoad model validation to explore the real-world effectiveness of
Al models in clinical settings, especially because so few have gone on to show any mean-
ingful impact. The importance of local context in Al model validation and impact assess-
ment cannot be overstated. We call for increased recognition of implementation science
principles and their adoption through development of a network of health care delivery
organizations 10 focus on the clinical effectiveness of Al models in real-world settings 1o
help achieve the shared goal of safer, more effective, and equitable care for all patients.

Introduction

rtificial intelligence (AD) has become a promising tool in health care, with
A increasing evidence that these tools can support a transformational improve-

ment in diagnosis, treatment, and patients’ safety. We must proceed carefully,
because Al algorithms have the potential 1o amplify biases intrinsic to training data and
unintentionally exacerbate underlying health inequities.” In response to this risk, a group
including representatives from the U.S. Food and Drug Administration (FDA) and the Office
of the National Coordinator for Health Information Technology (ONC) recently called for the
establishment of 2 national network of health Al assurance laboratories to provide a standard-

- . - ” zhic s are s
ized approach 1o evaluating these algorithms before FDA approval.’ We believe that validating 1 oovor sliliitions are ko

ar the end of the article
algorithms through computer simulation may be helpful but is insufficient for demonstrating

improved patient outcomes, which will require real-world evaluations similar to clinical trials
for a new drug. In fiact, in vivo and real-world evaluation is the most critical part of approval 560 Tewne Conter Dv,, L2 Jol
for a novel drug or device, espedially in settings in which retrospective data are sparse but CA92L22

Dv. Longhurst can be contacted at
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Dr. Felipe Cezar Cabral
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"A inovacdo que
transforma néo comeca na
tecnologia, comecga nas
mentes que acreditam que
o impossivel & so o inicio.”.

Felipe Cezar Cabral
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