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Telemedicina no Brasil: uso atual

e perspectivas futuras
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Definition ( 104 peer-reviewed definitions)

e TELEHEALTH- the use of electronic information and telecommunications
technologies where distance is a critical factor
to deliver health care services:

Diagnosis Telehealth
Tre atm e Nt (preventive, promotive, and
P reve nt | on curative healthcare delivered

at a distance)

Research and Evaluation
Continuing education

Telecare

Telemedicine
(curative healthcare delivered

e TELEMEDICINE — remote clinical services at a distance)




Leis e Resolucoes

2007- Resolucao CFM n? 1.821- digitalizacao e uso dos
sistemas informatizados para guarda e manuseio dos
documentos dos prontuarios dos pacientes

2013- Lei n?12.842, sobre o exercicio da medicina;

2014- Lei n2 12.965, (MARCO CIVIL DA INTERNET) principios,
garantias, direitos e deveres para o uso da internet no Brasil

2018- Lei n2 13.709, que dispde sobre protecao de dados
pessoails;

Resolu¢ao CFM 2227/18 - TELEMEDICINA



LGPD

Leis e Projetos de Lei gerais sobre prote¢ao de dados e privacidade em 2018

Azul - Lel geral de protegio de dados promulgada (117)
2;::::;:‘.’3" Vermelho - Pr ojeto de Leil ou Iniciativa em curso para .l;A!n_l'-'.\f;.E\ de Lel (40|
Branco - Nio hi Iniciativas ou informagio a respeito (59)




Responsabilidade

e CONTROLADOR: APESSOA NATURAL OU JURIDICA, DE DIREITO PUBLICO OU

PRIVADO, A QUEM COMPETEM AS DECISOES REFERENTES AO TRATAMENTO DE
DADOS PESSOAIS;

e OPERADOR: A PESSOA NATURAL OU JURIDICA, DE DIREITO PUBLICO OU

PRIVADO, QUE REALIZA O TRATAMENTO DE DADOS PESSOAIS EM NOME DO
RESPONSAVEL;



Resolucao CFM N© 2227/18

RESOLUGAO CFM n° 2.227/2018

Define e disciplina a telemedicina como forma de prestagao de

servigos médicos mediados por tecnologias.

O CONSELHO FEDERAL DE MEDICINA, no uso das atribuicdes conferidas pela Lei
n° 3.268, de 30 de setembro de 1957, regulamentada pelo Decreto n°® 44.045, de 19 de julho
de 1958, modificado pelo Decreto n® 6.821, de 14 de abril de 2009 e pela Lei n°® 11.000, de 15
de dezembro de 2004, e consubstanciado na Lei n°® 6.828, de 29 de outubro de 1980, e na Lei
n° 9.784, de 29 de janeiro de 1999, e



Livre arbitrio e responsabilidade

0 médico que utilizar a telemedicina sem examinar
presencialmente o

paciente deve decidir com livre arbitrio e responsabilidade legal (...

informacdes recebidas sdo qualificadas, dentro de protocolos rigidos de seguranca digital e suficientes para emissao de parecer ou laudo)

e que todos aqueles que os utilizem devem ser identificados, e conscientes

de sua responsabilidade e se comprometer tanto a compartilhar como a proteger os dados e informacdes a que tiverem acesso e forem colocados a disposicdo dos
médicos ou anotados em Sistemas de Registro Eletronico/Digital de Saude;

Ao médico é assegurada a liberdade e completa independéncia de
deCidir Se Utiliza OU recusa a tEIemediCina, indicando a consulta presencial sempre que entender necessario



The Singularity

Polymerisation

Metabolism &
cell membrane

Eukaryota

Multicellularity
Neural networks
Language Silicon semiconducting

Internet

Evolution

Bio-digital fusion

EED oo
EVOLUTIONARY SUBSTRATE

based on: Gillings, M. R., Hilbert, M., & Kemp, D. J. {2016}. Information in the Biosphere: Biological and Digital Worlds.
Trends in Ecology & Evolution, 31(3), 180-189. http://escholarship.org/uc/item/38f4b791
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Random Access Memory

Bits per Dollar(1949-2004

Random Access Memory
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G BE?

SPEED 150 MBPS 6400 MBPS

ecivooay — GPRS WEDGE 3G 4G

TO DOWNLOAD A

800 MB

HD VIDEO EPISODE

36 hours
24 minutes
32 seconds 4 hours
44 minutes

7 hours 27 seconds

16 minutes
54 seconds




Internet Users In the World
55.7%

Internet users in the world by regions - June 2018

86.8 % W 675 . 373% 68.4 %
=regny. |
. R LY
F B v
i w“ws/
- - R —
Europe Latin America/Caribbean Africa North America Asia Middle East Oceania/Australia
16.8% 104 % 11.0% 8.2% 49.0 % 3.9% 0.7 %

Source: Internet World Stats - https://www.internetworldstats.com/stats.htm



Digital
Transformation

Computer
Power

Bigdata

j

Beam AL, Kohane IS. JAMA December 13, 2016 Volume 316, Number 22




Exponential Growth of Computing
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Human adaptability to change

Thomas Firedman — Thank you for being late



Article

Quantum supremacy using aprogrammable
superconducting processor

https://doi.org/10.1038/s41586-019-1666-5 Frank Arute', Kunal Arya', Ryan Babbush', Dave Bacon', Joseph C. Bardin'?, Rami Barends',
Rupak Biswas?, Sergio Boixo', Fernando G. S. L. Brandao'*, David A. Buell', Brian Burkett',
Yu Chen', Zijun Chen', Ben Chiaro®, Roberto Collins', William Courtney', Andrew Dunsworth',

Masicnna Aiintinal Dak Aeagfl

Received: 22 July 2019




Centers

Google Al Quantum
NASA Ames Research Center

Department of Physics and Department of Computer
Engineering -University of California

FAU — Erlangen-Nurnberg
University of Michigan



Consumer Experience

What Gets Measured Gets
Monitored

Provide Data
Points for
Action

Avoid
Hospitalizations &
Clinic Visits
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Operational
efficiency

__~ Personalized
— \\ Medicine
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The Role of Al in Medicine

Precision

Disease Stratification

ML

Research and : 4 Population
Clinical Practice Health
Q A A

Al-aided Therapy Optimized
I:%\éer}tTgiesze)gleel:;ic Diagnosis Selection ‘ Resource Allocation

O

Artificial
Intelligence

Continuous
Remote Monitoring
and Diagnostics

Extension of
Physician Efficiency
and Efficacy

)

Johnson, K.W. et al. J Am Coll Cardiol. 2018;71(23):2668-79.




Patient-centricity.




Augmented Decision Support System

Patient experience

Algorithm

Tele-triage
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Mononucleose, roseola, influenza, chicken pox and hand-foot-mouth
disease -90 and 97% accuracy.

Al can diagnose childhood
ilinesses better than some
doctors

QO00CPOHOO ™

TECHNOLOGY 11 February 2019

NewsScientist



Augmented Decision Support System

Patient experience
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Patient

Telemedicine for STEMI

Clinical Decision Support System

“KPIT

ITMS Cloud

EKG performed \

with TM device

Teleconsultation STEMI Center: urgent D2B or
recommendation of TH

\ Augmen d Decision Support System

it 4 » Non STEMI

- A : !." :

/ ’ WYk 76 8 Follow
STEMI ACS/NSTEMI

Confirmed

Metrics and Statisctics A}l management



Selecione uma fila para gerar a senha

DOR NO PEITO / INFARTO
CARDIOLOGIA

DERRAME / AVC
h
ORTOPEDIA

UROLOGIA




LATIN AMERICA RESULTS

MEXICO

COLOMBIA

29 HUBs
184
SPOKEs

CENTERS

BRAZIL

800.533
ECG’s

STEMIS DIAGNOSED

4179
119

STEMIS TREATED

LATIN
OUTCOMES



1328
JACC March 12, 2019
Volume 73, Issue 9

APPLICATION OF ARTIHCIAL INTELLIGENCE TO DETECT ST ELEVATIONM WITHA SINGLE LEAD
EKG

Poster Contributions
Poster Hall, Hall F
Sunday, March 17, 2019, 3:45 p.m.-4:30 p.m.

Session Title: Interventional Cardiology: Translation and Pre-Clinical Research 1

Abstract Category: 25. Interventional Cardiology: Translation and Pre-clinical Research
Presentation Number: 1254-046

Background: Obtaining 12-lead EKG for ST Elevation MI (STEMI) is cumbersome, and inefficient, relying on experts for confirmation. We
present a single lead EKG, LumenGT-Al, constructed with Deep Learning algorithms that can accurately diagnose STEMI.

Methods: Database: LumenGT database of >17 million annotated EKG; Dataset: 2,500 normal, 2,500 abnormal, 1,736 with MI (anterior,
septal, lateral, inferior); Preprocessing: Individual heartbeat with fixed window of 0.4s to the left (200 samples) and 0.9s to the right

(450 samples) of the main QRS; Classification: 650 elements of a heartbeat, samples of 1.3s dataset fed as “features” and two classes
considered for each heartbeat, “STEMI” or “Not STEMI”. Convoluted Neural Network (CNN): 1-D, LeakyReLU activation function,
convolutional, max-pooling and batch normalization, fully connected; Training & Testing: Nvidia GTX 1070 GPU, 8GB RAM; Experiments:
Intel PC i7 8750H processor at 2.21GHz, 16 GB RAM, Windows 10 0OS

Resullts: Accuracy - Lead V2 (94.1%) was the primary driver; V5 and V3, respectively, provided high sensitivity and specificity.

Conclusion: LumenGT-Al advances the methodology of detecting STEMI that is portable and front line, laying the foundations for Machine
Learning models of STEMI detection for wearable devices.






Inferior STEM/

A STEMIDETECTED A

69%

For more information:
https://www.cardionomous.ai







Augmented Decision Support System

Patient experience

Doctors Algorithm

Teleconsultation
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Teleconsultation

ACTA INFORM MED. 2016 AUG; 24(4): 286-292

® 09 & rutriorms Cones x4

& O & nttps www conexasaude.com.br/eite) -4 20 o B ‘ t

Escolha a plataforma para fazer login x

9y

Pacientes Médicos

Ciconrcor S oo coco

Ainda ndp & cadastrado?




23:48

conexa ¥

X MEDICO

Ola Roberto,
Como podemos te aju Marque abaixo os si
vocé tem sentido

Médico @/ Dores articular:
! ’
-
O
fFjl Dor no peito
]

fﬁ\ Dor no corpo

Ch Falta de ar

- Dor de cabega

I::] ' Prossegui

X MEDICO

Vocé toma algum
medicamento?
Diga qual.

& Ex.: Ibiprofeno 200mg

[ Nao tomo nenhum

b4 MEDICO

<—

Forneca resultados de exames,
fotos de lesoes corporais, etc.

[ @ Quero anexar informacoes ]

[ Nao tenho nada para anexar ]
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Integrated Telemedicine Platform




Re a I WO rI d EVi d e n C e incorporating diverse types

of evidence into information on health care

is generated

ed
networks

g external review

Excelle )
nce /4

N Engl J Med 2016; 375:2293-2297



The Apple Heart Study

400 mil
voluntarios

34% ECG

patch

57% visitaram
médico

Escalabilidade

Penetration
136 mil pessoas

|”

“referra
77.520 pacientes

Wit irw conducting the study with
Stantord Medicine 1o Frmnove the

technology usod to identify irnregular
haart thythma, Early dlegnosss and
treatment of irregular heart rhythms
May pravent senous héan
cormphitstens Includiog strokes.

Thank you fof particpating




Center of
Excellence




The End of
Medicine

&<

National Bestaelling Author of RUNNING MONEY and WALL STREET MEAT
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With & New Foreword and Epalogue




Virtuous Cycle

-Physician shortcut
improvement

Life expectancy Telemedicine

| \

Country Income Efficiency

-Capillarity
-Scalability

Computing
Al
10T

r \ ( Research
outcomes

The time dimension replaces the space dimension




robertobotelho@mac.com




Guarda dos dados

* A guarda das informacodes relacionadas ao atendimento realizado
por telemedicina devera atender a legislacao vigente e estara sob
responsabilidade do médico responsavel pelo atendimento.

* O prontuario do paciente € propriedade fisica da instituicao onde o
mesmo é assistido, a quem cabe o dever da guarda do documento.

* Os dados ali contidos pertencem ao paciente e s6 podem ser
divulgados com sua autorizacao ou a de seu responsavel, ou por
dever legal ou justa causa



Sistemas

* Os dados e imagens dos pacientes devem trafegar obedecendo as
nOrmaS dO CFM ( guarda, manuseio, integridade, veracidade, confidencialidade e privacidade.)

* Os sistemas informacionais devem atender aos padroes de
representacao, terminologia e interoperabilidade de informacdes
de forma a possibilitar o Sistema de Registro Eletronico/Digital
unificado do paciente

* Deve ser utilizado um Sistema de Registro Eletronico/Digital de
informacao, proprietario ou de cédigo aberto, que capture,
armazene, apresente, transmita ou imprima informacao digital e
identificada em saude, e que atenda integralmente aos requisitos
do Nivel de Garantia de Seguranca 2 (NGS2) e o padrao ICP-Brasil.



Anterior STEMI?
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NAO INFARTO

Isto ndo € um diagnéstico.
Visite seu meédico.

Para mais informagoes visite:




e Lack of reimbursement

 complex licensing
requirements

* high cost of the
technologies

e Reliability and
privacy

* Cybersecurity




