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1. Mudanca climatica e saude planetaria
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Mudanca climatica e saude planetaria
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Um aquecimento rapido

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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Um aquecimento rapido

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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Um aquecimento rapido

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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“A mudanca climatica € a maior ameaca a saude global do
século XXI1” Lancet Commission 2009

“A mudanca climatica ameaca os préprios fundamentos da salide
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Os sinais vitais da Terra
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GLOBAL CLIMATE CHANGE
Vital Signs of the Planet

CARBON DIOXIDE GLOBAL TEMPERATURE ARCTIC ICE MINIMUM ICE SHEETS SEA LEVEL

4 1 6 parts per million 2 1 °F since 1880 1 3 1 percent per decade 4 29 billion metric tons per 3 3 millimeters per year
. - year &
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Mudanca, variabilidade, tempo

Are extremes becoming more frequent?
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Mudanca, variabilidade, tempo

Are extremes becoming more frequent?
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Perda de biodiversidade

Earth has lost half of its wildlife in the
past 40 years, says WWF

S x";_/‘ 7 '
l 0 Causes of wildlife declines globally
60 /ﬂ SI N CE 1 970 WWF's "Living Planet Index’ categorises the causes of wildlife declines based on

e,
Guardian

analysis of 3,430 species’ populations

Habitat loss
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Aceleracao e ponto de virada

Tendéncias socioecondmicas-1750-

GLOBAL
=
m Inter national Tourism: 0->939.9\@fHiond bf atribals CHANGE

m Telecommunications: 0->6.48 billion landlines & subscriptions
W Transportation: 0->1281.35 mega vechicles
M Paper Production: 0->398.77 megatons
W Water Use: 0->3.87 1000km3
MW Large Dams: 0.06->31.63 >15 meter height
I Fertilizer consumption: 171.46 megatons
M Primary engergy use: 16->533.37 exajoule
m Urban Population: 0.05->3.5 billions
Foreign Direct Investment: 0->1.3 trillion (2013 USD)

M Real GDP: 0.35->50.15 trillion (2005 USD)

Aquecimento global em relagao a
1850-1900

Observed monthly global
mean surface temperature

Likely range of modeled responses to stylized pathways
Global COz e net zero in 2055 while net

non-C0z 2is reduced after 2030 (greyinb, c&d) —

1 (bluein b &c) result in a higher
probability of limiting warming to 1.5°C

» []No reduction of net non-C0: radiative forcing (purplein d)
resultsin a lower probability of limiting warming to 1.5°C

IDCC

COz2 emissions
decline from 2020

to reach net zero in
2055 or 2040
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Relagcoes com a saude

85 das 102 doencas investigadas estao
relacionadas

/7Y World Health
~ l’Orgamzatlon
ao meio ambiente.”

Fraction of deaths and DALYs attributable to the
environment globally, 2016
Deaths (millions)

DALYs (millions)

OMS, Preventing Disease Through Healthy Environment 2006

Y4 das mortes no mundo ligadas ao meio ambiente
OMS, Preventing Disease Through Healthy Environment 2012

m Attributable to the environment
m Not attributable to the environment

isks. WHO, 2012
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Deadly flooding. 'Zombie fires.' A massive

, .
iceberg. It's been a wild week in weather and
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Impactos na saude
« Diretos
 Indiretos
« De longo
prazo

Extreme
Weather Events

Ui

Increasing Levels of Carbon Dioxide Rising Temperature Rising Sea Levels Increasing Extreme
and Short-Lived Climate Pollutants Weather Events

Demographic, Socioeconomic, Environmental, and Other
Factors That Influence the Magnitude and Pattern of Risks

Geography Warning systems

Ecosystem change Socioeconomic status
Baseline air and water quality Health and nutritional status
Agricultural and livestock practices Access to effective health care

and policies

Heat
Stress

<

EXPOSURE PATHWAYS

Air Water Quality Food Supply Vector Distribution Social
Quality and Quantity and Safety and Ecology Factors

Haines et al. Engl J Med 2019
DOI:
10.1056/NEJMral1807873
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Impactos na sauq
Diretos
Indiretos
« De longo
prazo

Haines et al. Engl J Med 2019
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Increasing Levels of Carbon Dioxide
and Short-Lived Climate Pollutants

Rising Temperature

Rising Sea Levels

Increasing Extreme
Weather Events

le

Extreme
Weather Events

= Injuries

- Fatalities

« Mental health
effects

U ﬂT

/
Demographic, Socioeconomic, Environmental, and Other
Factors That Influence the Magnitude and Pattern of Risks
Geography Warning systems
Ecosystem change Socioeconomic status
Baseline air and water quality Health and nutritional status
Agricultural and livestock practices Access to effective health care
and policies
<
EXPOSURE PATHWAYS
Heat Air Water Quality Food Supply
Stress Quality and Quantity and Safety

Vector Distribution
and Ecology

Social
Factors

EXAMPLES OF HEALTH OUTCOMES
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o e "

7

a— \;/“"
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Heat-related illness - Exacerbations - Campylobacter - Undernutrition

and death of asthma and infection - Salmonella food
other respiratory - Cholera poisoning and other
diseases - Cryptosporidiosis foodborne diseases
- Respiratory - Harmful algal - Mycotoxin effects
allergies blooms
- Cardiovascular - Leptospirosis
disease

« Chikungunya

- Dengue

- Encephalitis
(various forms)

- Hantavirus infection

« Lyme disease

- Malaria

- Rift Valley fever

- West Nile virus
infection

« Zika virus infection

Physical and
mental health
effects of violent
conflict and
forced migration
(complex and
context-specific
risks)
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Diretos

Doencas crénicas
Doenca cardiovascular

— respiratérios

Insolagao
Caibras
Exaustao

Hiper/hipotermia

Diabetes

Doenca respiratoria
Doenca cerebrovascular
HospitalizagOes

Disturbios cardiovasculares

renais

Calor e saude

Mechanisms of Heat-Associated lliness

Heat
External
humalh:md F— ol ‘
P .
""ﬂ I
t
B

1 skin I &
vasodilation
— Insufficient
bloodflow N | brain pertusion -
k. /f" | excretion
High cardiac Decreased \ Salt and of
output venous retum water loss electrolytes
— Hyponatremia | —> electrolyte
— ' replacement
N —— g
Progressive
| Circulatory shock | ——— | WESECE
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Calor e saude

e Quem é mais
vulneravel?

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.ilenny et al. CMAJ. 2010 Jul 13; 182(10): 1053—1060.
Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford doi: 10.1503/cmaj.081050



mailto:sara.khalid@ndorms.ox.ac.uk
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900329/
https://doi.org/10.1503%2Fcmaj.081050

Calor e saude

 Quem é mais vulneravel?
— Multimorbidade, polifarmacia
— ldosos
— Criancas pequenas
— Gravidez, menopausa nas mulheres

— Ocupacdes ao ar livre ou sem
ventilacio

* Determinantes sociais e
disparidades
— Nivel socioeconémico
— Fatores de estilo de vida
— Etnia/genética

Characteristic

OR or RR (95% Cl)

[53

UNIVERSITY OF

OXFORD

Decreased risk Increased risk

«

Respiratory diseases :
Hoffmann et al.’ RR 1.61* B )
Schwarz et al."¥ OR 1.13 (1.00-1.26) re
Lorente et al.’s OR 1.6 (1.0-2.5)t SV
Bretin et al."” OR 1.48 (0.96-2.26) —
Semenza et al.* RR 1.13 (0.99-1.26) -0
Semenza et al.? OR 2.2 (1.0-4.9) ———
Cardiovascular disease
Hoffmann et al.'® RR 1.30* ¢
Lorente et al.'s OR 1.1 (0.8-1.6)1 e
Bretin et al."” OR 3.19 (2.08-4.90) P ——
Naughton et al.’6 OR 7.17 (2.5-20.8)% i e
Semenza et al.? RR 1.23 (1.18-1.28) -
Semenza et al.# OR 2.3 (1.5-3.6) | ——
Diabetes
Type 2 :

Semenza et al.? RR 1.33 (1.21-1.45) .
Type 1

Semenza et al.? RR 1.22 (1.08-1.36) +
Type not specified

Schwarz et al.” OR 1.17 (1.04-1.32) e

Lorente et al,’s OR 1.3 (0.8-2.3)t et
Hypertension
Lorente et al.'s OR 1.2 (0.8-1.7)t ——
Semenza et al.? RR 1.24 (1.19-1.29) 0
Obesity
Lorente et al.'s OR 1.2 (0.7-2.2)t “
Age, yr
=75

Fouillet et al.2 RR 1.7 (1.6-1.8) +
35-74 '

Fouillet et al.2 RR 1.3 (1.3-1.4) e
<35

Fouillet et al.2 RR 1.1 (1.0-1.2) 'y

T T 11107 i T I LILAL ! L L
1
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Calor e saude

 (Os mais vulneraveis

Multimorbidade, polifarmacia
Idosos

Criancas pequenas

Gravidez, menopausa nas mulheres

Ocupacdes ao ar livre ou sem
ventilagao

 Determinantes sociais

Nivel socioeconémico
Fatores de estilo de
vida

Etnia/genética

Annual number of deaths
attributable to heat

B 10001-100000

[ 1001-10000

[ 101-1000

] 1-100

[CJNodata

Figure 3: Annual heat-related mortality in the population older than 65 years averaged from 2014 to 2018

“"Aumento de mais de 50% na mortalidade
relacionada ao calor em pessoas com mais
de 65 anos, totalizando 296 mil mortes em
2018."
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Poluicao do ar e mortalidade

Household air pollution

deaths every year as a result of exposure to indoor
smoke from cooking fuels

4.2 million

deaths every year as a result of exposure to fine
particulate matter

www.who.int/data
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Poluicao do ar e mortalidade

Household air pollution

Concentragdes historicas de PM2,5 3.8 million
deaths every year as a result of exposure to indoor

(acima) e mortes por COVID-19 cmoke from caoking fuele
(abaixo) nos EUA. .
4.2 million

deaths every year as a result of exposure to fine
particulate matter

www.who.int/data

o
3 i =
i - * S 3 4
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Poluicao do ar e mortalidad

Household air pollution
Concentragdes histéricas de PM2,5 3.8 million
(aC|ma) e mortes por COVID_1 9 56°N - A5 years '. 2018 deaths every year as a result of exposure to indoor
. A smoke from cooking fuels
(abaixo) nos EUA.

Nitrogen oxides

Nitrogen dioxide : 4'2 mi"ion

54°N =

()
3 deaths every year as a result of exposure to fine
w ?u particulate matter
=i % - PM2.5 —eo— www.who.int/data
B Hﬁv - 52°N L
[ ¥ R & i
‘ Y 4 PM 1 0 —&—
i @
x *?’_
v 50°N Ozone
|

EYT A Lo l T I l
CW U W P 2E 08 09 1.0 1.9 1.2

Longitude Infectivity odds ratio

Associacao entre a exposicao a
poluentes do ar e o numero de
casos de COVID-19 confirmados
em laboratorio no UK Biobank.

COVID-19 deaths per 1 million S

S S =5
Planetary Health Informatigssbroupibsarakhalid@ndarms 0¥ @c.uk
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Poluicao do ar e mortalidad

Household air pollution
Concentragdes histéricas de PM2,5 3.8 million
(aC|ma) e mortes por COVID_1 9 56°N - A5 years '. 2018 deaths every year as a result of exposure to indoor
. A smoke from cooking fuels
(abaixo) nos EUA.

Nitrogen oxides

i Nitrogen dioxide @ ™ 4 - 2 mi I I ion
3 . Hed deaths every year as a result of exposure to fine
"Eu ’ particulate matter
- PM2.5 —eo—i www.who.int/data
A ’?ﬁ' - 52°N —
3 ey N
@ ‘ FM1D
o —e—
N Ao
v 50°N Ozone
|

o\ o) o) s b I I I |
CW W ZW v 2E 0.8 0.9 1.0 1.4 1.2

Longitude Infectivity odds ratio

Associacao entre a exposicao a
poluentes do ar e o numero de

BAME proportion of population (%)
60

casos de COVID-19 confirmados Populacdo BAME (%) .
em laboratorio no UK Biobank. . Vs. niveis de poluicao
do ar .-
m LR
COVID-19 deaths per 1 million O > $ S § .:”f.y.;‘ i )
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...e mais

Efeitos do ambiente na satde mental Efeitos da poluigao do ar na saude musculoesquelética

EI Hip Lumbar spine
Outcome type Outcome ) 1571 | @ Bothsexes s
- - - Efeito do tempo sobre a dor il
Attention Attention (4 studies) S E— 107 107
o o
Pleasurable moods Energy (5 studies) —— . £ 05 I T } £ os l " l
Tranquillity (7 studies)* L 2 T I ] I 17 $ I g I
_ ) ) Tt B o ey o g ° il il g " =% 1]
pieplessuablemonds - ey (6 st - e ‘
Articles & Issues v Collections ¥ Videos For Authors v Journal Info v 2 -0.5 ‘ 2 -0.51
Anger (7 studies) — B = - = 1 ’
i i SN E— 1.0 -1.04
Fat'gue (4 StLdIS) NARRATIVE REVIEW
Sad or depressed (4 studies) ——a—— : Are weather conditions associated with Mg 3 z 7 -5 : T
Physiological outcomes  Systolic BP (6 studies) o chronic musculoskeletal pain? Review of Model Model
) . ) = results and methodologies
Diastolic BP (5 studies) g ; " . ; ;
= Beukenhorst, Anna L.*"; Schultz, David M.>5; McBeth, John®¥; Sergeant, Jamie C.*#; Dixon, William G.* Ranzani, o et al. JAMA Open 2020 dOi:
Pulse (S studies) Study results by weather variable, ordered by number of studies that investigated the weather variable. 10.1001/jamanetworkopen.2019.18504
) . Weather variable No. of studies investigating this No. of studies finding no association with  No. of studies finding an association with
Cortisol (4 studies) variable pain (%) pain (%)
Temperature 4 21 (51) 20 (49)
_()" 5 (') O! 5 Atmospheric pressure 41 20 (49) 21 (51)
. Humidity
Pooled effect size (Hedges g) Relative humidity 35 16 (46) 19 (54)
Vapor pressure 6 3 (50) 3 (50)
. . . Dew-point 3 2 (67) 1(33
Figure 18: Psychological and emotional outcomes from exposure to natural e
versus synthetic environments Precipitation 30 8 (27) 22 (73)
Bowler, D'et al. BMC Public Health,2010. Wind speed 20 9 (45) 11 (55)
https://doi.org/10.1186/1471-2458-10-456 Siiching 16 561) 169)
Cloud cover 7 3 (43) 4(57)
Wind direction 3 0(0) 3(100)
Wind gust 2 1 (50) 1(50)
Leuven weather index 2 1(50) 1 (50)
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Um problema de escala
planetaria

”"”if{:f_{’ﬂ":f‘(”"“ NORTH AMERICA R AFRICA ANTARCTIC ASIA AUSTRALASIA SMALL ISLANDS 1" - ‘ ‘ ~ ‘ ‘
- s it a2l 28 P P P Ea primeira vez que uma geragdo inteira
s il §esd wiill e Bl i il de criancas vai crescer em um mundo
BELE fi muito mais perigoso e incerto por causa
PR T 2 M e %= ME A - da mudanca climdtica e da degradacdo
e -z | N = s i ambiental.” UNICEF
s -%g : s £ L aat] ez = L ot
NORTH . ‘g o *s E jt‘i ; L= E. -
AMERICA A “- i, \(%"‘Q "‘ C}EE b ant
ENVIRONMENTAL DISEASE BURDEN BY WHO SUBREGION (2002) * ¥as
B -
/ —. =
&z~ ?=
) Y s hz -
o ; fi 3 & :,
:lion to Observed impa((f attributed to climate change for
Deaths / 100,000 Pop. g 80 mina e
1100 - 150 R G anior s e, X M Regionabscae
— 1150-200 & - * q.nlinedsymbolslbus=Minor:onlrihulionql(hmamchange impacts
B 200 - 350 Filled symbols / bars = Major contribution of climate change
I 350 - 500
No data

Priiss-Ustiin et al. Relatorio OMS Preventing
Disease 2006

Cramer et al. Detection and attribution of observed impacts.
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Informatica em saude e saude
planetaria
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Ciéncia de dados climaticos

Earth System Data Different Al techniques Examples

__ Temperature ____ Precipitation  _ [ Grade ‘ floom u

. v‘“" [ ‘“""-“;;v Vﬁ_ﬂ,bw} | For specific: é | /“ o ;%:
* Modelagem do sistema terrestre Jinn A\ |

Cost minimen Fiw),,, |

— & —

Weight (w) & emperatire

— Pp. ex. classificagdo da cobertura do solo o *M; . T‘*"'Ww
» Cenarios climaticos futuros d ol j
- —— |

« Previsdo do tempo > o

({Qoscured)
} o
Dats | ! *

() IO

» Previsado de eventos extremos | L
— Pp. ex. previsao de inundacgoes _ Wmff.”/:"}....‘m

* Impactos climaticos [ - a2, é
— p. ex. na agricultura, saude, economia , e AT |

« Curadoria e qualidade dos dados ML and Al-based understanding

enhances next generation ESMs

— p. ex. dados pontuais, em grade e de satélite de
precipitacao,
temperatura, vegetacao e ambiente construido

Huntingford C et al 2019 Environ. Res. Lett. 14 124007
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Ciéncia de dados em saude

* Fornecer dados @e | @0
em tempo real e do 3
mundo real O

¢

(‘
% Ravi et al., IEEE Biomed &

Health Informatics 2017
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Ciéncia de dados em saude

* Fornecer dados em THE LANCET
tempo real e do mundo "

| PDF[171KB] H
rea Technology: the nexus of climate change and COVID-19?

The Lancet Digital Health

° M e| horar ushed: February 2024« 0K oo LR
o conhecimento sobre

07
EDITORIAL | VOLUME 3, ISSUE 2, E67, FEBRUARY 01, 2021 J

1200 1
n Y 4 = Medical
clima e saude |
Uso do aprendizado de
@ , . M Sensing
£ so00 | Maquina
% 600 MetOdOS = Bioinformatics
a
= 400 - ® Imaging
200 s
M Public Health
0 -+

2010 2011 2012 2013 2014 2015
Ravi et al. IEEE Biomed & Health Informatics 2017
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Ciéncia de dados em saude

Present

* Fornecer dados em
tempo real e do mundo - ot om ot
real ot

°
+1.5°C Undemutition

Mental hezith
and violence
Extreme
weather

* Melhorar o s 1B

2080-2100
“Era of climate options*”

conhecimento sobre
clima e saude o

Risk and potential for adaptation

° Adapta géo dos ] - s
sistemas de saude a

mudanca
climatica

Potential for
’ 5 adaptation to
Risk level with - reduce risk

high adaptation

Impacto do clima em 8 setores da saude e _
potencial de mitigacao por meio da adaptacao.

Smith et al. Human health: impacts, adaptation, and co-benefits.
Climate Change IPCC 5th AR 2014
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Sistemas de alerta precoce —

e Tradicionalmente baseados no conhecimento local

e SAP inteligentes baseados em

— Conhecimento
especializado

— Big data em tempo real
— Analises avancadas

Indice de risco de calor, Filadélfia, EUA.

Heath Centers L]

)
=

Pools and Spraygrounds
=

15t Priorty Aress

[ ]

2nd Priarty Aress

D

31d Priceiy Avoss

D
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Centre for Statistics in Medicine | University ¢hQxfae

Avaliagao de sistemas de alerta calor-satide

em Xangai, China

Five Heat-health warning s ETTET

systems % e THRESHOLD

= Shanghai Meteorological \ .1 : Pakl 5 _m:]
Service o= we

= China Meteorological L. HREngTSH
Administration \ T

* World Meteorological CASE STUDY =
Organization OF SHANGHAI

= Grade of the heatwave-
Chinese national standard | System

. efficienc
for heatwave indexes LT

+ U.S. NOAA-Heat Index g

B //: I A
| H / \
H 4 H \ ? )
« Meteorological data R | L [ $ \ /(“‘ \

* Heat-related iliness data
= Demographic data

Yagiao et al. Science of The Total Env.
https://doi.org/10.1016/j.scitotenv.2020.136883

Mapa de risco de calor. Agéncia Europeia do Ambiente

Home v Heat wave risk of European cities Openinr
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Modelos de previsao de inundagoes o

9o . Modelos de analise de imagens com redes adversariais para previsao de inundagbes

e
-_ e T

%5*? »

Iniciativa de previsao de inundac¢bes do Google em uso
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Prever surtos de doencas

PREDIGTING MALARIA OUTBREAKS USING EARTH OBSERVATION
MEASUREMENTS AND SPATIO-TEMPORAL DEEP LEARNING MODELLING:
A SOUTH ASIA CASE STUDY FROM 2000 10 2017

Usman Nazir', Muhammad Talha Quddoos®, Momin Uppal’, Sara Khalid?

TLahore University of Management Sciences, 2Centre for Statistics in Medicine, University of Oxford

8sara.khalid@ndorms.ox.ac.uk

2000

Dados de satélite Landsat L. Credito: NASA Goddard Space Flight
combinados com dados de [ SadiaasA .
solo sobre precipitacao, s

temperatura, umidade do Modelos computacionais que
solo e vegetacao acompanham eventos

humanos e ambientais

Prever surtos de
malaria no Peru no nivel
domiciliar

Schmidt et al. ICLAR 2019. arXiv:19
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p ' LAQN Pollution Episodes
Find postcode
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A London Air Quality Network monitora e prevé
os niveis de ozdénio, 6xido de nitrogénio, PM2,5 e
PM10
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Bulletins  Site Details  Statistics

Pollution Episodes

Episode Mod PM10 PM2.5 mid April 2021
Location London
Pollutant(s) PM10, PM2.5

Dates 20/04/2021 to 21/04/2021

This map shows the peak readings recorded across the
region during the episode you have selected. Note that you
can see each daily bulletin using the archive on the bulletin
tab, and can also see animations and text explanations (if
available) by selecting a different map view.

Chang

Sistema de alerta
precoce
personalizado para os
mais vulneraveis a
altos niveis de
poluicao

Crédito: londonair.org.uk
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|A e biodiversidade
A

IMAGE
BROWSE... '
C. plumbeus
95%
Detection threshold: *(
other
0 0.68 1 n=6 C. limbatus
C—— )
0 0.1 02 03 04 05 06 07 08 09 1
Select Video
P. gl
20220924_KeawanuiBay_S3_GX110006.mp# gla““ i
8 PROCESS < DETECT VIDEO WePLAY VIDEO
& RESET C. galapagensis C. amblyrhynchos
Shark Prediction l
—e— Kawaihei Harbor —#— KeawanuiBay —®— Manele Bay —e— Whale Amphitheatre
Carcharhinus limbatus 94.15%
Carcharhinus plumbeus 413 %
Carcharhinus amblyrhynchos 0.47 %
Galeocerdo cuvier 0.44 %
Carcharodon carcharias 0.39%
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Monitoramento remoto de pacientes em
zonas de desastre/conflito

Heart Rate =
—_— ———SBP 96

Breathing Rate : F
Blood Pressure | ———— - 3
¥ L [

6.5
—fp 1800 2100 0000 0300 0600 0900 1200 1500 1800
@
03r

Oxygen Saturation| =™

> HR (bpm) ;-

» 1800 2100 0000 0300 0600 0900 12

Temperature Data fusion with machine learning ~ Deterioration

Warning

o . Khalid et al. IEEE Trans Biomed Eng 2012
Home monitoring kit for DOI: 10.1109/TITB.2012.2212202
remote management of

Covid-19 infection

Santos et al. Front. Digit. Health
https://doi.org/10.3389/fdgth.2021.630273
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* Diagnostico
* Previsao de risco clinico
» Estrategia de vacinacao

swcoo Al test rules out a COVID-19

® Fe N Otl pag e m p rOfu N d a diagnosis within one hour in

Emergency Departments

' LJ
Digital

L and NHS
: FIHS | et T e
NHS Digital > Coronavirus > Coronavirus (COVID-19) risk assessment >

Coronavirus Services Data Cyber Developer News About 11 December 2020

Coronavirus (COVID-19) clinical risk assessment tool
Understanding the Global Impact of 2 e o e e et sipon o e 0K wabmta ||
San s H COVID-19 3 :
COVID-19 Clinical Risk Assessment ..c.xbc A o
Tool Next' StEPS on the VaCClna.tl.On programme -
T vaccinating Cohort 6: Individuals added to
This online tool is powered by QCovid® and helps clinicians better understand = ) o— S — H H H : H
. how at-risk a person may be of catching coronavirus and being admitted to R | S | oo s e the shielded patlent list via QCOVId® and
hospital or (at(hing corcnavims and dying' [26/05/2021 United Kingdom: 2,541 Cases (7 Day Average) adu It ca re rs
Article ‘ Open Access ‘ Published: 06 October 2020
Deep phenotyping of 34,128 adult patients
hospitalised with COVID-19 in an international cHEeWEY OB A ~mo s
. network stud
Planetary Health Informatics Grou y
. . . .« . Edward Burn, Seng Chan You, [...]Patrick Ryan
Centre for Statistics in Medicine | 1l_Oxford 36
Nature Communications 11, Article number: 5009 (2020) ‘ Cite this article
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Modelos computacionais

o C | d d d es d O Construir uma planta 3D das ilhas de calor urbanas com dados de
f t observacao da Terra e aprendizado profundo
u gglgorto térmico urbano ESA-DEVELOPED

EARTH OBSERVATION MISSIONS Sate/l lites

25 under

— Otimizacdo do uso do solo T = development

&4 in operation

— Maior cobertura vegetal

e Modelagem de
transportes

— Mais atividade fisica
— Menor pegada de carbono

* | First Impression of the Global 3D Urban Models
accuracy better than 2m

e |A para energias
renovaveis

e Pegada de carbono da IA
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Aplicacoes reais

apeamento-
rastreamento de
doencgas

Deteccao de doencas Ty e
oculares Diagnostico de
tumores

= 00.00 MPH
CTE: +0.19m
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Arcabouco de analise em saude planeta

o

Prontuarios eletronicos

Demografia Clinica B Medica
Laboratorio

mantoc
TTroTritoy

Dados brutos por paciente
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Arcabougo de andlise em salude planeta i

Prontuarios eletronicos ﬁ

Demografia Clinica B Medica
Laboratorio

mantoc
TIlOUUY

Dados brutos por paciente

A
= |
I Fenotipagem P
Pag L. /’ L Desfechos em salde J
Variaveis —
|
Pacientes Agrupar
Classificar Uso de recursos
Prever
II  Descoberta
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Arcabouco de analise em saude planeta

Prontuarios eletronicos ﬁ

Demografia Clinica
Laboratorio

Medica

ntnc

Dados brutos por paciente

3
P

TTOTItUY

I Fenotipagem

& L

Dados ambientais

— Uso misto do solo
Poluicdo do ar

[ g ]
emperatura »
- Vegetagao }

Variaveis

Pacientes l

II
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Descoberta

L /> L Desfechos em salde J

|
Uso de recursos J

Agrupar
Classificar
Prever

—
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Arcabougo de analise em saude planeta

® &

, — Dados ambientais
Prontuarios eletronicos
Demografia Clinica : 2 1 ( Uso misto do solo
- cao do ar
Laboratdrio
1
i Temperatura
Dados brutos por paciente P [ Wesazee J
="
. - g |
I Fenotipagem L_ /. L Desfechos em saude J
Variaveis —
_ |
racentes l glgssri)ficar L Uso de recursos J
Prever
II  Descoberta
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Arcabougo de analise em saude planeta

1,
\ & |

Prontuarios eletronicos ﬁ (' Dados ambientais

Demografia Clinica . .~
{ [ Laborat(,rio[ [ Medlcarr%QPolwgao do (ar [
Temperatura Uso do solo construido

Dados de pacientes vinculados geoespacialmente

Vegetacao

r=T
= |
I Fenotipagem ’
g L_J /> L Desfechos em saude J
Varidveis —
|
Pacientes Agrupar
Classificar Uso de recursos
Prever
II  Descoberta
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Definicao, codificacao e registro do

Efeito das onQ@Jaer; mortalidade em 18 paises com 12 definicoes diferentes de onda de calor

90P_2day
25~
- 90P_3day
90P_4day
-®- 92.5P_2day
% 2.0-
2 92.5P_3day
2 -+ 92.5P_4day
< A 95P_2day
E - i | o~ 95P_3day
T 95P_4day
dﬂf Eﬁ b++ t . b | -5~ 97.5P_2day
» e it
b - yih! ; ] ; 4 \ B ! & :
10- N gy IMS avesd® JP'H'FIJ'\ ililﬂ%'!{JL b++ apesnd Adssad ;19n"¢]t i art Bt D gy D :nvsnwmk aeeamA V&u 97.5P_3day
\ . ! ' ' . , ' ' \ ) . ' ! ; ' . . - 97.5P_dday
Australia Brazil Canada China Colombia Iran Ireland Italy Japan Korea Moldova  Philippines Spain Taiwan Thailand UK USA Vietnam
Y. Guo et al. Env Health Perspectives 125:8 CID: Country ‘ . "
087006 https://doi.ora/10.1289/EHP1026 Even a small change in the heatwave definition had an
. . . ).
appreciable effect on the estimated health impact’ in
Brisbane, Australia - Case Cross Over Design
HWD Definition
Mortality OR with 95% CI
1 The dally maxdmum temperature =35°C (about top 1%) for 3 or more
consecutive days HWD1 087 0.68, 1.10
2 The daily maemum temperature of more than 5 consecutive days exceeds the
average maximum temperature by 5°C, the normal period being 19611990 HWD2 0.99 0.83,1.18
3 The heat index (maximum temperature + relative humidity) Is expected to reach
40.6°C with a minimum temperature not below 26.7 C as a period of at least 48 h HWD3 1.73 1.32,2.28
i sy vyt st sobiessenatals HWD4 126  1.10,1.43
S The dally maximur mperature would be equal 1o or greater than 37°C
ks oy O30 e s e L . HWDS 153 127,184
6 The top 2.5% (=33.59°C) of daily for s c HWD6 1.16 1.06, 1.27
2 days period
7 The top 2.5% (=33.59°C) of dally maximum temperatures for a continuous HWD 7 1.21 1.08, 1.35
3 days period
8 The top 5% (=32.65°C) of daly maxi » forac HWDS8 1.10 1.03,1.18
3 days period
9 The top 5% (=32.65°C) of dally maxmum tempertures for a continuous HWD9 1.14 105' 1.24
s s HWD10 124 113,136
Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk O . e as i

Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford Rong etal. 2010 45
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Dados do mundo real, IA e equidade em saude

Avaliacao de
saude incorreta

Viés
algoritmico

Khalid et al. Nature Sci Data (2024)
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Dados do mundo real, IA e equidade em saude

60 milhoes

de registros de pacientes
anonimizados

Que dados de etnia
estao disponiveis?

More Detall

— 6 Research Codes —

kil

19 NHS Codes

L LLLREE]
Rk

— 489 SNOMED Codes —

L CIEE | SO0 IR0 (0L

itk AR AR A L AR AR

it thtE A AR R R R R
L CREE | LI L (b L L Ib e L (It { Lot

i
tHiE At AR AR L AR A i{i 1 ]
iﬁiﬂiﬁiﬂiﬁiﬂﬂ iﬂiﬂifﬁﬂﬂﬁ{ -iﬂiﬁ

L LIC L LI L LIt i 3 H {i dikk
Hﬁﬂiﬁiﬂiﬂiﬁi{ ‘Hﬁﬂﬂﬁﬁinn itk
L PLEh L L Iets [ LI L LI L LL e L ]

'3 i
thit Ak Ni titkE A khi Hitk
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Projeto Etnia, equidade em saude e |IA

Um estudo central sobre COVID-19 do governo
britanico para corrigir vieses nos dados que se ﬁ
traduziam em desigualdades em saude. Data scientific data
R
+

- Bias
A anallse de dados do NHS England revelou I_ Explore content ¥ About the journal v Publish with us v
Incorrect Health

nature

dados ricos e antes ndo utilizados sobre SEEEN
es > article

etnia.

Assessment

Open acce Published: 22 Februa 4

Ethnicity data resource in population-wide health
records: completeness, coverage and granularity of
diversity

Algorithm
Bias

mi

de pacientes,

55

Autodeclarada pelo paciente, dos pacientes ndo tém dados dos pacientes tém cédigos de

no sistema SNOMED de etnia em seus registros de etnia conflitantes em seus
atengdo primaria e secundaria registros

94% da

populacao

britanica

The Planetary Health Informatics Lab | NDORMS | @PHI_Oxford | sara.khalid@ndorms.ox.ac.uk



https://www.ndorms.ox.ac.uk/research/research-groups/planetary-health-informatics/projects-1/ethnicity-equity-and-ai-study
https://www.nature.com/articles/s41597-024-02958-1
https://www.nature.com/articles/s41597-024-02958-1
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Modelos de dados comuns e analises
padroniz~-"~-

Raw data

Multiphe SAVE Codiy
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Modelos de dados comuns e analises
padronizadas

Raw data OMOPed data

Mdtiphe SAVE Condinyy Standardued Analptics

1) [

. ’

@@ K 1)

o () 1) [
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Modelos de dados comuns e analises
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padronizadas

S|

| Person — Standardized health Standardized
system data metadata
Raw data OMOPed data L[ Observation_period | | y
el , . = > Location |v\ | CDM_source |
sltiphe SAVE ol Standardied Analyptics
->| Visit_occurrence L’l Location_history | | Metadata |
N, . :
. \isit detall ' Care_site H Standardized
Il Il 3 \ ‘={ Condition_occurrence |4 Provider |f vocabularies
" % I - - | Concept |
: - > Drug_exposure |" Standardized derived
- W\ 1 elements | Vocabulary |
£ | Procedure_occurrence |‘(
s | Condition_era | z
' ' ' l N : |‘( Domain
§ | Device_exposure | Drug_era |
— Concept_class
T I ={ Measurement | Dose_era | | 22 l
% | N I,/ | Concept_relationship |
| W W = et ote Results schema
¢ > 3 T [ Relationship ]
Cohort_definition
—‘—>| Survey_conduct | Concept_synonym |
—;.I Observation M Standardized health | Concept_ancestor |
‘ economics
—->| Specimen | | Coct | | Source_to_concept_map |
4’[ Fact_relationship | | Payer_plan_period | Drug_strength |
Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk l Q”DSI
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Consideracoes

 Fontes de dados

— Globais,
éticas,
representativa
S

* Vinculacao
— Dados anonimizados

« Padronizacgao
— Definicoes
universais

— Sincronizacao
temporal

— Modelo de dados

mum
Planetary Health Informatics Group | sara.khalidgnodormyox.ac.uk
Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford

 Qualidade dos dados

— Completude e precisdo do
registro (p. ex. calor)

 Analise de dados
— Muitas incognitas
— Fatores de confusao

— Interacoes
entre multiplos estressores
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Infraestrutura para analises em larga escala
em saude planetaria

Collection of environmental public
health surveillance data

Analysis of environmental public health

Collation/integration sirvellance dafi

Real Time Second
External Incident Syndromic Generation
Management Systems, or Surveillance Surveillance
agencies: System System Hazard identification

Fire & Rescue Services, and mapping e.g.

LAs (LGA), Ambulance, >\ / using GIS
Environment Agency, Food /

Standards Agency, etc. \ ¥

Standardized health Standardized
system data metadata

T 1
| ‘
{
| :

vocabularies

OMOPed data
' 8 Aol

(v [y

Routine reporting on
surveillance trends
NHSE Digital/ HSCIC over time and space
Hospital Episodes (incl.
AB&E) laboratory reports
blood lead, etc.

Condition_occurrence [+ Provider

a . Concept
Standardized derived
elements Vocabulary

(0 [y

Domain Exposure assessment

GNH Buiypel | yes dljgnd [eiuswiuoIALT

]
8
®
o
E
©
°
@
8
B
s
°
€
3
8
&

Concept_class Analysis and exposure L
assessment I -
Concept_relationship emical Inci Health outcgme and
i mappin,
| Relationship egr;:srgnl?f l ppINg
“ Direct events and incidents
S d T
o__survey_conduct__F | i/ EEZel el
o venaion_}|  Standardized health | [ Concet_sncesior Management 5ystem (CIMS)
economics
Modelos de dados Sours o et oo

comuns e analises
padronizadas

Drug_strength - EPHSS Sistema de vigilancia
25

Public Heatth €M saude publica ambiental,

England Reino Unido

A project receiving funding from the European Union’s Horizon
2020 Research and Innovation programme under Grant
Agreement N. 101004188

™
(o)
=
Q
2

Sensors and loT Data
HEAP Europe Uma

plataforma com IA
. aY
para pesquisa sobre O¢
o impacto do clima DeepCube EXTREME
na saude Explainable Al EARTH

pipelines for big  Deep Cube IA para analisar dados de satélite
Copernicus data Copernicus e prever impactos climaticos
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Cobeneficios clima-saude

« (Gastos globais com adaptacao em saude
US$ 18 bi, 1 5,3%

« Planejamento da adaptacao dos sistemas de
saude em 86
paises

* Planos ambiciosos de saude com emissao zero
liquida, p. ex. NHS britanico: emissdes da

iNTERGOVERNMENTAL
PANEL ON CLIMATE
CHANGE 1990

. BRRIGBSAneRt0Ros prestadores de salde: e
US$ 42 bi

« A pesquisa sobre saude e clima cresceu 8
vezes

« Beneficio econémico de 1,5 °C: US$ 600
trilnGes

« forca de trabalho mais saudavel,
menores custos de saude

Relatério Lancet Countdown 2020
Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
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Cobeneficios clima-saude

« (Gastos globais com adaptacao em saude
US$ 18 bi, 1 5,3%

« Planejamento da adaptacao dos sistemas de
saude em 86
paises

« Planos ambiciosos de saude com emissao zero
liquida, p. ex. NHS britanico: emissdes da

. BRRIGBSAneRt0Ros prestadores de salde:
US$ 42 bi

« A pesquisa sobre saude e clima cresceu 8
vezes

« Beneficio econdmico de 1,5 °C: US$ 600
trilndes

« forca de trabalho mais saudavel,
menores custos de saude

Relatério Lancet Countdown 2020
Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford
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iNTERGOVERNMENTAL
PANEL ON CLIMATE
CHANGE 1990

Créditos: Victor Ndula 2009

A IA pode ajudar a cumprir 45% das metas de

i 1
Figure 6. Al-ena bhdeoaal;!sqagtpo !'énfhl to assist automotive organizations to meet more than one-fifth of
their Paris Agreement emission goals by 2030

Evolution of Economic Emissionz Intenzity Pathway: for the automotive zector

= S SRR R—
% =
g3
3e —— e =—-
= E 1
¥
b
is @
£ (x4
w
W
g =
e
2
g
s
: = ©
B205 pathway {For Emiting global warming to 1.755C per IEA and Paris Agreement)

— “Arenabled” pathway

— Baseline Punemmunadpatbway  RElAtOrio do Capgemini Research Institute 2020
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Manuseie com cuidado

Top scientists call for caution over artificial intelligence

Artificial intelligence has the potential to eradicate disease and poverty, say
world's top scientists, but researchers must not create something which
cannot be controlled

Planetary Health Informatics Group | safalkhalid@ndorimsiox.deculareiully considered, say scientists ¢ E
Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford 56
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Ha uma escolha

Homem das
cavernas

A “primeira”
roda

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
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A primeira roda (ndo é uma

A escolha é nossa rosquinha)

OXFORD

AV

/“\\\
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A primeira roda (ndo é uma

A escolha é nossa rosquinha)

OXFORD

...S0U bem
bom em cerd

AV

/“\\\
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Nosso mundo em rapido aquecimer

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)

[T  (°C) IPCC ARS 2014
2 3 4 5 7 9 "

“A mudanca climatica é a maior ameaca a saude global do

século XXI” y -
Relatorio da Lancet Commission 2009

“Enfrentar a mudanca climatica pode ser a maior oportunidade para a saude
global do século XXI"”

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk

Relatdrio da Lancet Commission 2015
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