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Futuro ....
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"Really? "Tomorrow’s another day.’
That's the best you've got?”

Capitalismo
Liberal ?

Capitalismo
de Estado ?



Precisao e Exatidao
Ambientes Complexos e com Visao de Futuro

Ideal ??

Cenarios ?

1 Admissivel

Diagnostico
e Acoes

Inadimissivel




Constituicao de 1988
(Sistema de Saude)

Principios
Doutrinarios

-Universalidade
-Equidade
-Integralidade

- Regionalizacao
- Hierarquizacao
- Resolubilidade
- Descentralizacao
- Participacao Social ???
- Complementariedade do

Principios
Organizacionais

?7?7?

setor privado




Escolhas

Mutualismo de Reparticao Simples

DILEMAS E
ESCOLHAS DO

2ISTEMADESAUDE
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“A decisao individual afeta
O coletivo e a decisao
coletiva impoe restricoes
aos individuos”



Exercitar ESCOLHAS

Em condicOes normais ...
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Nosso Sistema de Saude

Complexo, Dinamico e Criativo

- Universal, Pagamento obrigatorio (Impostos/Tributos/Taxas)

Hoje: .
+207.7 milhdes R$ 3,46 / hab / dia
Sistema Suplementar:

- Suplementar, Pagamento opcional (Familiar ou Empresa)

Hoje: .
- RS 10.20 / hab / dia

Ambos os Sistemas:
Seguro na forma de Mutualismo de Reparticao Simples




Economia e Economia da Saude
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Constituicao de 1988 — Direitos do Cidadao / Deveres do Estado

Riqueza de uma Nacdo / Recursos de uma Nacio ===) PIB

Evolucao do PIB

vanacao ano a al

Fonte IBGE. Elaboracao Valor Data

Brasil (5570 municipios)|- 310 municipios com mais de 100.000 hab
2017 - 1768 municipios com mais de 20.000 hab

=

l ainda ...

5,6% impostos e tributos
(IPTU, ISS e ITBI)
65,9% Fed e 28,5% Estado



http://www.wikifinanceiro.org/wiki/images/thumb/f/ff/Arvore_de_dinheiro.jpg/200px-Arvore_de_dinheiro.jpg

Efeito de decisOes equivocadas na Economia,
Educacao, Saneamento Basico, ... e na Saude!

Taxa de mortalidade infantil a mil nascidos vivos (2000 - 2015)
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Fonte: IBGE




Efeito de decisOes equivocadas na Economia,
Educacao, Saneamento Basico, ... e na Saude!

Mortalidade materna sobe, e
Brasil ja revé meta de
reducdo para 2030

Sem cumprir compromissos de queda,
pais ainda teve alta de taxa em 2016

13.2g0.2018 as 2h00 - Folha de Sao Paulo

Taxa de mortalidade
materna voltou a crescer
no Brasilem 2016

Taxa de mortalidade materna a cada
100 mil nascidos vivos

77,2
73,3

64,4

2000 2006 2016




Mundo Real ...

Riqueza Pobreza

Geracao de Conhecimento (UNCTAD LDCR 2007)
(UNCTAD LDCR 2007)

Os paises mais desiguais do mundo

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

‘‘‘‘‘‘‘‘

Brasil é o0 10° pais mais desigual do mundo B ) s

Pais apresenta mais disparidades que vizinhos como Chile e México ‘

O Globo - 21//2017
Relatério de Desenvolvimento Humano (Nagdes Unidas)

............




Mundo Real ... muito complexo ...

Mortes violentas avancam e
batem novo recorde no pais

63.680 mil pessoas morreram no ano
passado de forma violenta

9.2g0.2018 3s10h02  F'SP

shopaulo A taxa de mortes violentas
no Brasil chegou a 30,8 a cada 100
mil habitantes. Morreram de
forma violenta 63.680 mil pessoas
no ano passado, avanco de 2,9%
em relacao as 61.283 registradas
em 2016. O indice de 2017

foi o maior da série historica,

Brasil registra alta de mortalidade
infantil apo6s décadas de queda

16/07/2018 19h53 - G1

Pais néo registrava crescimento
desde a década de 1990, informam
dados do Ministério da Saude.
Crise econbmica e zika
explicariam alta na mortalidade.

Mulheres pagam U$12 mil
por parto em Miami, para
garantir cidadania ao bebé

Paulo Sampaio
30/07/2018 05ho0 - UOL

Cumprir teto de gasto pode
paralisar governo a partir do
proximo ano

Valor Economico

06/08/2018 as o5hoo0

Por Ana Conceicao, Estevio Taiar e
Sergio Lamucci | De Sao Paulo

https://www.valor.com.br/brasil/571353
9/cumprir-teto-de-gasto-pode-paralisar-
governo-partir-do-proximo-ano

Embora o pai da crianca esteja
hesitante, a advogada Gabriela
Rotunno, 29 anos, gravida de
quatro semanas, ja decidiu. Vai
desembolsar em torno de U$ 12
mil (cerca de R$ 45 mil) para ter o
bebé nos Estados Unidos, pelo
programa “Ser Mamae em
Miami”, criado pelo pediatra
brasileiro radicado nos Estados
Unidos Wladimir Lorentz, 49
anos.
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Trés em cada 10 sao
analfabetos funcionais
no Pais

Segundo estudo, esse grupo nao
consegue ou tem dificuldade de
se expressar por letras e
numeros; taxa ¢ a mesma ha
dez anos

Isabela Palhares e Juliana
Diégenes - O Estado de S.
Paulo

06 Agosto 2018 | 03h00

Cientista David Goodall morre aos 104 anos por
suicidio assistido
Australiano viajou a Suica para realizar o
procedimento apds ter o recurso negado em seu
pais

O Estado de S.Paulo
10 Maio 2018 | 08h49

GENEBRA - O cientista australiano David Goodall, de
104 anos, morreu nesta quinta-feira, 10, por volta das
12h30 (7h30 em Brasilia) apds se submeter a um
procedimento de suicidio assistido. Ele viajou a Suica
para fazé-lo pois teve o recurso negado em seu pais,
segundo a fundagao Exit International.




Cenario Futuro Proximo
Evolucao tecnoldgica — “Mercado”

FDA Approves CAR T-Cell Therapy for Some Cases of B-Cell Lymphoma
(Chimeric Antigen Receptor T cell)

The drug, Kymriah, is a type of CAR T-cell therapy that has already been approved for treatment of some leukemias.
By Paul Raeburn Medically Reviewed by Thomas Marron, MD, PhD

Last Updated:6/11/2018 - https://www.everydayhealth.com/cancer/treatment/fda-approves-car-t-cell-therapy-some-cases-b-cell-lymphoma/ $475 OOO
’

Patient with
- . relapsed,/refractory
B cell malignancy
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CAR T-cell therapy comprises T cells collected from a patient that are then engineered to recognize an antigen on

targeted tumor cells. These cells are infused back into the patient, with the goal of guarding against recurrence and
conferring long-term remissions.

In the current study, the drug was given experimentally to 68 very sick patients with a subtype of B-cell ymphoma known as diffuse large B-cell
lymphoma, or DLBCL. DLBCL affects about 30 percent of people with non-Hodgkin lymphoma.

It proved highly effective. The overall response rate was 50 percent, with 32 percent of patients showing a complete response to the treatment and
18 percent a partial response, according to Novartis, maker of the drug, which collaborated with the University of Pennsylvania on the research.

Aug 2017 - B-cell precursor acute lymphoblastic leukemia (ALL) that is refractory or in second or later relapse.
May 2018 - B-cell lymphoma including diffuse large B-cell lymphoma (DLBCL) after two or more lines of systemic therapy


https://www.everydayhealth.com/authors/paul-raeburn/
https://www.everydayhealth.com/authors/paul-raeburn/
https://www.everydayhealth.com/authors/thomas-marron/
https://www.everydayhealth.com/authors/thomas-marron/
https://novartis.gcs-web.com/Kymriah-tisagenlecleucel-first-in-class-CAR-T-therapy-from-Novartis-receives-second-FDA-approval-to-treat-appropriate-r-r-patients-with-large-B-cell-lymphoma

CAR T-cell therapy is a type of cellular immunotherapy which targets a patient’s own

‘ a r— I I h e ra immune cells to use directly against their cancer cells. Unlike traditional drugs, CAR T-cells
are a “living drug”, where a single infusion can produce deep and durable remissions.
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- August 30, 2017 - Kymriah (tisagenlecleucel) - FDA approval brings first gene therapy to the
United States for the treatment of adult patients with relapsed or refractory (r/r) diffuse large B-
cell lymphoma (DLBCL) who are ineligible for or relapse after autologous stem cell transplant
(ASCT).

- The target turnaround time for manufacturing Kymriah in the commercial setting is 22 days.
- Novartis charges for it only if patients responded within a month of the tretament.
- 7,500 lymphoma patients each year in the US would be eligible for CAR-T therapy

- May1, 2018 - The first CAR-T to get approval for two distinct indications in non-Hodgkin
lymphoma (NHL) and B-cell ALL (more patients added).

- October 18, 2017 - Yescarta (axicabtagene ciloleucel) - FAD approved a cell-
based gene therapy, to treat adult patients with certain types of large B-cell
lvmphoma who have not responded to or who have relapsed after at least two
other kinds of treatment. Yescarta, a chimeric antigen receptor (CAR) T cell
therapy.

A CD-19 directed genetically modified autologous T-cell immunotherapy.
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- December 19, 2017 - LUXTURNA(TM) (voretigene neparvovec-rzyl) received FDA approval

- First Ophthalmology Gene Therapy - Retinal dystrophy due to a mutation of the RPE65 gene

- OnJanuary 24, 2018 Novartis announced a licensing agreement with Spark Therapeutics covering
development, registration and commercialization rights to voretigene neparvovec in markets outside the US.

- Itis aliquid that is injected directly into the eye with a microscopic needle during a surgical procedure.

- Itis an adeno-associated virus vector-based gene therapy indicated for the treatment of patients with
confirmed biallelic RPE65 mutation-associated retinal dystrophy.

- Anestimated 1,000 to 2,000 people in the US




Novas Tecnologias ...
Como, quando e para quem incorpora-las?
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Novas Tecnologias ...
E seus efeitos na e para o sistema de saude




Novas Tecnologias ...

Autonomia, Poder de Escolha e/ou responsabilidade Individual
- 0 caso do cinto de seguranca e do airbag -

A questao da seguranca no transito

Inexistente Opcao Obrigatorio Sem op¢ao
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Realidade Econdmica e Social e Desafios no Processo de Escolha

., , 2017
Alguns numeros até 2017 |uw.....usem | 1smra
Estados........ 65 (25%) | 13,4% RP
ffffff A RRRRN RENN: & Focus — Banco Central, ANS, IBGE (2015) e Valor Econ. 14-16/04/2018 (2017) Municipios ... 82 (31%) | 24,2% RP
“ Total ............ 262
Emenda 95/2016
Unido 2017 = 15%
2013 2014 2015 2016 2017
PIB (precos correntes - RS tri)* 5.316 5.779 6.000 6.267 6.560
Inflagdo (IPCA-IBGE - %)* 5.91 6,41 10,67 6,29 2,95
PIB per capita (RS)* 26.447 28.496 29.340 30.407 31.587
PIB per capita (USS)* 12.255 12.110 8.808 8.713 9.901
Habitantes (milhoes) 201,0 202,8 204,5 206,1 207.7
PIB Saude (RS bi) 425 (3%) 546 (9,1%) 638 ?? (9,7%)
PIB (RS bi) = SUS 191,4 (3,6%) 234 (3,9%) 262 (a%)
Recurso SUS / hab / ano (RS) 952 1.144 1.261
Recurso SUS / hab / dia (RS) 2,61 3,13
Recurso SSupl / hab / dia (RS) 6,04 7,96 10,20




Cenario EconOmico para proximos anos ...

Déficit Fiscal

RESULTADO PRIMARIO

% DO PIB, GOVERNO FEDERAL
E BANCO CENTRAL

35

27
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-06 -0,25%

14

22

. -2,55%
1991 1997 2014 2020

Fonte: Banco Central Editoria de Arte




Cenario EconGmico para proximos anos ...

Por Ana Conceicao, Estevao Taiar e Sergio Lamucci | De Sao Paulo

Cumprir teto de gasto pode paralisar governo a partir do pré6ximo ano

https://www.valor.com.br/brasil/5713539/cumprir-teto-de-gasto-pode-paralisar-governo-partir-do-proximo-ano

Valor Econémico - 06/08/2018 as o5hoo

Despesas discricionarias Projecoes fiscais

Composicdo, em R$ bilhdes correntes Evolucao e estimativas dos gastos primarios
M Cenario para as despesas — em % do PIB

Rubrica 2011 2016 2017 2018*

Despesas discricionarias
Investimento
Custeio administrativo
Servigos de apoio
Material de consumo
Energia elétrica e agua
Comunicagdo e processamento de dados
Diarias e passagens
Outros
Demais despesas discricionarias

M Investimento - Em % do PIB
15

123 1,34
- 1,20 v 1,19
09
0,6
03
0,0
2011 2012 2013 2014

Fonte: STN, MPOG e BC. * Acumulado em 12 meses até junho

Cumprindo restricdes acionadas pela EC 95 x cumprindo teto de gastos
93,310 137608 116,678 126,566

=== Cenario base Cumprindo EC 95/16 Cumprindo o teto
52,631 64,785 45,694 50,033 3596
26,387 34,873 35,571 35,686 20%
19% - \18'6‘
9963 14,737 15,716 15,835
18% 17,0
4,406 4,836 5,071 5401 17% |
1,609 2,638 2,572 2,637 16%
3983 3962 3,838 3,363 B 15,5 !
1326 1697 1506 1552 o
5,100 7,003 6,868 6,899 1997 2017 2018* 2026

14,293 37950 35413 40,846
B Gastos primarios recorrentes - em % do PIB

Variacdo acumulada em 12 meses

— com p 1 Tr feréncias de renda Demais despesas
12%
1,04 11% 0.2
093 10%
9%
0.70 0,75 s
7%
= 4,8
5% s |
4% w"—‘ T —————— e —‘—_1
39 4,4
2015 2016 2017 2018* Dez/1998 Dez/2017

Fonte: STN, MPOG e BC. * Acumulado em 12 meses até junho

Despesas discricionarias para 2019 = de R$ 98 a 115 bilhoes !



Paises Emergentes sofrem
com a lrresponsabilidade Politica / Fiscal

Doélar volta a R$ 3,90 com Turquia
14/08/2018 as 05h00 — Valor Econdémico
Por Lucas Hirata e Daniela Meibak | De Sao Paulo

Moedas de emergentes em queda
Variagdo das divisas ante o délar em 2018, em %

N . . . 1021 912 894 WO e

i 14,96 -14,77 -14,43
=30
40 '38,25
50 '44'92
Nova Lira Peso Real Rublo Rand Coroa Florim Rupia Sloty Délar (Nova

(Turquia)  (Argentina) (Brasil) (Rissia)  (AfricadoSul)  (Suécia) (Hungria) (india) (Polénia) Zelandia)

Fonte: Valor PRO. Elaboragio: Valor Data. Até o dia 13/ago/18




Aprovada em 1° turno PEC que estabelece novos percentuais da Uniao

para gastos com Saude - 23 DE MARCO DE 2016

e Atualme
13,2% da |
previsao o
aplicado se

minimo calculadd ;
parlamentares quiCI%%
regra em vigor atud

Or¢amento Federal para Saude
em 2018 = RS 230 bi

Pelo teto dos gastos um minimo

de aproximadamente RS 113 bi

Segundo a PEC a partir do primeiro ano seguinte ao da promulgacdo da emenda constitucional, a Unido
tem que destinar 14,8% da Receita Corrente Ligquida (RCL) até chegar a 19,4% ao longo de sete anos.


http://www.camara.gov.br/proposicoesWeb/fichadetramitacao?idProposicao=945979
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/
http://www.rede.cnm.org.br/aprovada-em-1o-turno-pec-que-estabelece-novos-percentuais-da-uniao-para-gastos-com-saude/

Necessidades em Saude e
Disponibilidade de Recursos

\

: v
Expectativas, »
Querer »

7 _ N3ao da para
P Necessidade [ para

todos !

Disponibilidade
de recursos

ESCOLHAS

Anos 19.... Anos 20....



O efelito nefasto da recessao
economica com inflagao elevada

Verdadeiro Desafio da Saude

(Sistema Complexo, Dinamico e Criativo) .
Expectativas, "
Querer .’ “ ”
. O “GAP
/ aumenta
ESCOLHAS

muito mais

dificeis!

Anos 19.... Anos 20....

Efeito US$ piora ainda mais o cenéario




DESAFIOS DO SISTEMA DE SAUDE

ldeal:
“Saude para todos” = “Tudo para todos?”

Realidade:
“O que queremos e o que podemos?”

_ - Insumos
Qu a| Id ad e - Processos

- Servi¢cos (pessoas)

© i@



1. A natureza das ciéncias da saude
O que aconteceu nos ultimos 50 anos?

Sem certeza

Incerteza
Sem incerteza EVENTOS Certeza
JULGAMENTO BIOLOGICOS
o° i o
o ¢ © O & o8
. \('\\‘:&( o\(‘\o \:\0"0 o° ) 8\(}‘\0 &@QOQ @(‘\(\ ¢ O ¢
Ciéncias Ciéncias Ciéncias
Humanas Biologicas Exatas
g
Métodos Métodos




2. O dilema da escolha agenciada

INTERESSES L INCENTIVOS

.

COSTS FRISKST ——
HAMBURGERR $235 | ARRT { A s o Perversos

CHEESEBURCIR 82.95 | rwn. vu Mo |
TUNA SALAD 3275 [ nanes JE55 aen
EGG SALAY  [2.L5 [etd' Wl | 77 o s /1
OMELETTE §3.10 LErawie [ oer vet mg, I:-'
DEEF STew 3344 | gu1qus | /s o v '

gt - B3 ey, e %

Assimetria de Informacao, Conhecimento e Poder



“E preciso
destruir as 1Hlusoes
para preservar
a esperanca”

Raymond Aron
(1905-1983)

Precisamos Precisamos
Reinterpretar Repensar nosso

Direitos e Deveres Modelo de Saude




Modelo atual = Baseado na Ofertal

Qual o
objetivo ?
Producéo
de saude?

Qual o mix
de
recursos?

Black Box

Estrutura

Input  ===p m=) Output

Processos

Recursos Humanos Saude
Recursos Nao Humanos Sociais
Desfechos Econbmicas

Educacionais

Bem-estar



Modelo atual = Baseado na Ofertal

Qual o
objetivo ?
Producéo
de saude?

Qual o mix
de
recursos?

Black Box

Sem
Novos produtos Estrutura -

e Servigos relacdo com
oferecidos

(“valor” para
partes
interessadas)

Processos necessidades
e prioridades

Desfechos (do cidadéo e
da sociedade)

Em que
Curto-prazo



Modelo = Deveria ser Baseado na Demanda

Qual o
objetivo ?
Producéo
de saude?

Qual o mix
de
recursos? Black Box

Estrutura

Input =) Output

—

Processos

Recursos Humanos Saude
Recursos Nao Humanos Sociais
Desfechos Econbmicas

Educacionais

Bem-estar

ﬁ Escolhas
iniciais:;

Necessidades e
Prioridades

E migrar para o Em Médio e
que L
“Value-Based Health Care” tempo ? ongo-prazo




Evolucao Tecnologica,
Transformacao Digital e
uso de Inteligéncia Artificial




Medicina Exponencial

Forcas que direcionam Evolucao, Geracao do
Conhecimento e Transformacao da Humanidade

1. “Wiring the Planet”

Hoje = 3,1 bilhdes de pessoas conectadas online.
Em 6 a 8 anos, mais de 7 bilh6es de pessoas

2. Inteligéncia Artificial

2040 (?) Computadores fazendo e respondendo perguntas

3. Velocidade da Geracédo do Conhecimento e Disrupcéao




Velocidade da Geracao de Conhecimento em Saude = Medicina Exponencial

Seventy-Five Trials and Eleven Systematic Reviews a Day: How Will We Ever Keep Up?

Hilda Bastian, Paul Glasziou, lain Chalmers
PLoS Medicine | www.plosmedicine.org - September 2010 | Volume 7 | Issue 9 | €1000326

Number in Year

30000

Figure 2. The number of
published trials, 1950 to 2007.
CCTRis the Cochrane Controlled

Trials Registry; Haynes filter
uses the “narrow”
version of the Therapy filter in
PubMed:ClinicalQueries; see

Text S1.
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Figure 3. The number of
systematic reviews in health care,
1990 to 2007. INAHTA is
International Network of Agencies
for Health Technology
Assessment; the Montori
systematic review filter is detailed
in Text S1.
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Figure 4. The rise in non-
systematic reviews, case reports,
trials, and systematic reviews,
1950 to 2007 (as identified in
MEDLINE).
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The Evolution of Artificial Intelligence

V4

First Second Third Fourth
revolution revolution revolution revolution

1784 1870 1969 Today

Steam Electricity Information Artificial
Power Technology Intelligence




The Six Ds

Steven Kotler and Peter Diamondis (Singularity University)

a k~r W D =

D| g |t| Zat| on (information-based techncology = exponential growth)

Deceptl on (first phases of exponential growth are not exponential) s

. . - Invented Digital Camerain 1975
DISruptioON (kodak example) | -1s96-$ 28 8i and 95.000 employees -

- Bankrupt in 2012

{
]
. . A
Dem on et| Zat| on (Downloading of apps on smartphones = no pay) AN ,,'\\ I,"E
s S
\\\ S \\ ¥/ L—"?
. . . RN ’
Dematerialization - Também -
\\ ,/
(Smartphones = Radio + Camera + Agenda + Maps + Flashlight + Phone + ...) \, na “ “d
< Saude --
I I l:—————l' LS \
Democratization IR AN

(Smartphones available to everyone / Xiaomi sells smartphones with only a $ 2 profit)




Curva Exponencial

12 parte = velocidade do crescimento baixa
22 parte
32 parte = velocidade do crescimento exponencial

Muitas das\ /

novas ]
tecnologias
9 hoje

[N ]
—--—----—-———-—------——r‘

Tempo

Tempo para adaptacao ao novo cenario ... ?




Bloomberg
Marisa Gertz e Melinda Grenier - 27/07/2018

- Telefone (DynaTAC)
Preco em 1984 = US$ 3.995
Preco ajustado pela Inflacdo = US$ 9.864

- Camera fotografica (Kodak)
Preco em 1984 = US$ 25
Preco ajustado pela Inflacao = US$ 640

- Filmadora nao profissional (Kodak)
Preco em 1984 = US$ 335
Preco ajustado pela Inflacdo = US$ 5.017

- Televisor (Sony, Philco, Admiral)
Preco em 1984 = US$ 250
Preco ajustado pela Inflacdo = US$ 2.150




Health Care - Big Data

Three Characteristics of Big Data V3s

Volume J Velocity j Variety

e Data e Data e Data
quantity Speed Types

- Numbers
- Words

- Images
- Figures




Deep Learning and Artificial Intelligence

What changed in the past very few years?

Capacity to store data (and its cost) and
Speed to process data (and its cost) —

All types of Prediction
Black Box I:> Decision ?

Data / Info : -
P ro CeSSI n g (Diagnosis, Treatment, ... Whatever)

The Challenge:

The system still cannot (or will not) explain how it
arrived at its Predictions (Decisions?)
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Artificial Intelligence

Artificial narrow intelligence (ANI) refers to a computer's ability to
perform a single task extremely well, such as crawling a webpage or
playing chess

Artificial general intelligence (AGI) is when a computer program can
perform any intellectual task that a human could.

Artificial super intelligence (ASI) is an Al that surpasses human intellect.

ANI and bots

The rapidly growing field of bots serves as an excellent example of ANI at work.
In its simplest form, a bot is a piece of software than can run automated tasks
that are generally simple and repetitive in nature.

Bots can provide answers to questions like, "What's the weather going to be
like today?" "Where should | go for lunch?" "How many visitors came to our
website last week?" and so on. Bots pull data from larger systems and deliver
just the answer you're looking for -- whether it's from a weather site, a
restaurant recommendation engine, or a web analytics platform.



A Narrow | = limited in scope with intelligence restricted to only one functional area.
A General | = covers more than one field like power of reasoning, problem solving and abstract thinking

A Super | =the final stage of the intelligence explosion, in which Al surpasses human intelligence across all fields.

The evolution of artificial intelligence

Siri

Alexa
Tesla
Netflix
Amazon
Facebook
Pandora
Cogqito

Intelligence

Nest @

<2016 2016 2020 2050 > 2050]

Source: UBS, as of 15 August 2016




- Deep Blue (IBM) beat Garry Kasparov (3,5vs 2,5) in 1997
- IBM Watson beat 2 former Jeopardy Champions in 2011

Artificial Intelligence Applications

| IBM Watson, a natural language question

answering computer, competes on

Jeopardy! and defeats two former
champions.

- —_

¥ $21,600




Elo Rating
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‘ ALPHAGO

MIEAER

5000 -]

4000

3000

20001 40 days

1000 - AlphaGo Zero surpasses all other versions of AlphaGo

and, arguably, becomes the best Go player in the world.
It does this entirely from self-play, with no human

-1000 intervention and using no historical data.
-2000 -
r T T T T T T T 1
0 5 10 15 20 25 30 35 40
e AlphaGo Zero 40 blocks e« AlphaGo Lee eses AlphaGo Master

Go is an abstract strategy board game for two players, in
which the aim is to surround more territory than the
opponent. The game was invented in ancient China more
than 2,500 years ago and is believed to be the oldest board
game continuously played today.

AlphaGo
venceu em
2016 o sul
N7 coreano Lee
ALL SYSTEMS GO Sedol (4 a 1)

E  Natre - Jan 18, 2016

AlphGo Zero

Mastering the
game of Go
without human
knowledge

Nature — Oct 19, 2017



Mastering the game of Go without human
knowledge

David Silver, Julian Schrittwieser, Karen Simonyan, loannis Antonoglou, Aja
Huang, Arthur Guez, Thomas Hubert, Lucas Baker, Matthew Lai, Adrian Bolton,
Yutian Chen, Timothy Lillicrap, Fan Hui, Laurent Sifre, George van den Driessche,
Thore Graepel & Demis Hassabis

Nature - volume 550, pages 354-359 (19 October 2017)

Abstract

A long-standing goal of artificial intelligence is an algorithm that learns, tabula rasa,
superhuman proficiency in challenging domains. Recently, AlphaGo became the first
program to defeat a world champion in the game of Go. The tree search in AlphaGo
evaluated positions and selected moves using deep neural networks. These neural networks
were trained by supervised learning from human expert moves, and by reinforcement
learning from self-play. Here we introduce an algorithm based solely on reinforcement
learning, without human data, guidance or domain knowledge beyond game rules. AlphaGo
becomes its own teacher: a neural network is trained to predict AlphaGo’s own move
selections and also the winner of AlphaGo’s games. This neural network improves the
strength of the tree search, resulting in higher quality move selection and stronger self-play
in the next iteration. Starting tabula rasa, our new program AlphaGo Zero achieved
superhuman performance, winning 100-0 against the previously published,
champion-defeating AlphaGo.



Al Is already impacting
(or will Impact very soon)
Health Care System

Data Management

Repetitive Jobs

Risk evaluation / Diagnosis and Treatment Management

Therapy Creation and Development

- Online and Automated Consultations

- Deep Genomics
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“Computer eyes” see more,
counts better, compare better
and learn quicker and better
than “Human eyes”

It counts everything, evaluate density
and tickness of membranes
and other structures,
according to different light waves, ...




World of start-ups
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The Future of Jobs Employment,
Skills and Workforce Strategy for
the Fourth Industrial Revolution

World Economic Forum - January 2016

“65% of children entering
primary school today will
ultimately end up working
In completely new job
types that don’t yet exist”




Scarcity : > Abundance

We are quickly moving from a world of

Longevity and Regerative Medicine Conference — Vatican (2018)
Peter Diamondis (Singularity University)
Exponential Technologies

In 1971, Intel put out its first computer chip, the Intel 4004. It had 2,300 transistors on at $1 each. The recent
Intel Core i7 had 14.4 billion transistors at less than a millionth of a penny each

In 1981, 1 gigabyte of storage cost half a million dollars. Today, it is 25 million times cheaper at 2 cents per gigabyte

Back in 2000, the price of sequencing a human genome was $100 million and 9 months” time. Today it is $1,000 per

genome, and within 2 years; with lllumina newest machines, it will cost $100 and be completed in 1 hour

A smartphone today has more computational power than all the governments on the planet had just 30 years ago

By 2020 we will have 50 billion connected devices with a trillion sensors in the world. By 2030 we will see 500 billion

connected devices with trillion sensors

Also happening everywhere ... Energy, Transport, Education, Health Care, ...




Moore’s Law

N I H National Human Genome
Research Institute

genome.gov/sequencingcosts

& 9.
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Al and the Geopolitical Power

“Artificial intelligence is the future, not
only for Russian, but for all of
humankind. It comes with colossal
opportunities, but also threats that are
difficult to predict. Whoever becomes the
leader in this sphere will become the
ruler of the world.”

Viadimir Putin - 1 Sep, 2017

(Putin to Russian children on Knowledge Day)



Conclusoes 1

Enquanto Individuos e Sociedade......

E Reinterpretar OD
Artigos da Saude

de nossa

1. Precisamos Fazer Escolhas = Priorizar ! e
\\ Constituicao P

2. Precisamos considerar o Longo-prazo !

3. Precisamos mudar nosso modelo assistencial !

4. Precisamos aumentar nossa eficiéncia !

5. Precisamos entender a Saude como Investimento !



Conclusoes 2

O Investir, além de Fazer Escolhas,
depende de ....
Estrategia (curto-, médio- e longo-prazo)
Mercado (Demanda atual e futura)
Regulamentacoes claras e “estaveis”
Estimativa de riscos (Administrados)

Estimativa de incertezas (Nao administrados)



Conclusoes 4
Jaja....em poucos anos:

Tudo val mudar....

Deep Learning e Inteligéncia Artificial irao transformatr,
revolucionar o Sistema de Saude

Da Escassez para Abundancia de Recursos
(Reducéo dramatica da ineficiéncia do Sistema de Saude e
gueda dos precos de produtos e servicos)

E precisamos nao so estar preparados para esta transformacao,
disrupcao, mas também participarmos ativamente desta ! ! !




NAO IMPORTA QUANTOS RECURSOS VOCE TEM

SE VOCE NAO SABE
NUNCA SERA SUFICIENTE.

"We're looking for someone with your exact
qualifications, but a mechanical version.”

Obrigado pela atencao
mbfcpes@qgmail.com <=







ARTIFICIAL INTELLIGENCE

Programs with the ability to
learn and reason like humans

MACHINE LEARNING
Algorithms with the ability to learn

without being explicitly programmed

DEEP LEARNING

Subset of machine learning
in which artificial neural
networks adapt and learn
from vast amounts of data




CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)

How CRISPR

works

The Cas9 protein
forms a complex with
guide RNA in a cell

Cas9

This complex attaches to

a matching genomic DNA

sequence adjacent to a spacer .
(yellow segment) Sudeane

The Cas9-RNA

complexcutsthe  TTTITITIIIITI T Ty

5..M BRRE
double strands of gkl o '’ bhbbbLLLLLLL,
the DNA

Programmed DNA

Programmed DNA may [ e———————
be inserted at the Cut s

Credit: MRS Bulletin




“The difference between
economists and sociologists is
that the former explored the
behaviour of people with choices
while the later investigated the
behaviour of people with none”

Vilfredo Pareto (1848-1923)



“It I1s difficult to get a man
to understand something
when his salary depends
upon his not
understanding it”

Upton Sinclair (1878-1968)



Three dimensions to consider when
moving towards universal coverage

Novo (?)
Universalismo:
Oferta Universal A Direct costs:
de proQutose gReduce ; Indlud pro ortion'
servigos :(ost sharing SRR of tﬁe (osts
essenciais do :and fees mhe.' covered
ponto de vista RIS
sanitario | | S | Y
Extend to ent pooled fund
non-covered
DR A— B .
Services:
Population: who is covered? are covered?

Making fair choices on the path to universal health coverage- Final report of the WHO Consultative Group on Equity and Universal Health Coverage — WHO
https://philpapers.org/archive/ORGMFC.pdf e The World Health Report 2010



https://philpapers.org/archive/ORGMFC.pdf

Bismarck and Beveridge Models

Funding basis
“Insurer”
Benefit Package
Management

Providers

Bismarck Model
"Social Health Insurance" (1883)
- Compulsory funding by employers and
employees,
administered by pre-existing "sickness
funds®
- A "right" associated with labor status

Beveridge Model
The National Health Service (1948)
- Funded from general government
revenues, coverage
for entire population
- "health as a human right" or health
coverage as a constitutional or legal right

Bismarck Model
Wages
Occupational
Explicit
Independent

Privately contracted

Beveridge Model
All public revenues
State
Implicit
Government

Salaried and pubicly
contracted

Joseph Kutzin,
Coordinator, Health Financing Policy, WHO (2011)
https://lwww.oecd.org/gov/budgeting/49095378.pdf




Today ...
Increasing convergence between
Models and Health Financing Systems

(Towards the Bev-marck or Bis-eridge model)

Entitlement basis Contribution Citizenship / Residence
Funding basis Varies Varies
“Insurer” Varies Varies
Benefit Package Varies Varies
Management Varies Varies
Providers Varies Varies

Joseph Kutzin,
Coordinator, Health Financing Policy, WHO (2011)
https://lwww.oecd.org/gov/budgeting/49095378.pdf



Tracking universal health coverage: 2017 Global Monitoring Report
Joint WHO/World Bank Group report, December 2017

o
[s]
e O °

Index value by quintile

| B

- 70-76 This map has been produced by WHO. The boundaries, colours
or other designations or denominations used in this map and
- 62-69 the publication do notimply, on the part of the World Bank
or WHO, any opinion or judgement on the leqal status of
I:l 46-61 I:l Not applicable any country, territory, city or area or of its authorities, or any
endorsement or acceptance of such boundaries or frontiers. )
I:l <45 I:l Data not available 0 850 1,700 3,400 Kilometers

SDG: Sustainahle Development Goal; UHC: universal health coverage.

Universal health coverage (UHC) includes financial risk protection, access to quality essential health-care
services and access to safe, effective, quality and affordable essential medicines and vaccines for all

http://www.who.int/healthinfo/universal_health_coverage/report/uhc_report_2017_technical_note.pdf?ua=1




