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Un calentamiento rapido
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Un calentamiento rapido

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

Cero neto para P i Ritmo actual de emisiones
205 R _ : ’ ' y o

EEET T [ O () ~~spw;~,m;h~;ﬁgg
-2 -15 -1 =05 0 0.5 1 1.5 2 3 4 5 7 9 " IPCC AR5 2014

«El cambio climatico es la mayor amenaza para la salud mundial del
siglo XXI» Lancet Commission 2009

«El cambio climatico amenaza los cimientos mismos de la salud
y el bienestar humanos» Informe Lancet Countdown 2020
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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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Cambio, variabilidad, tiempo

Are extremes becoming more frequent?
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Cambio, variabilidad, tiempo

Are extremes becoming more frequent?
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Pérdida de biodiversidad

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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Aceleracion y punto de inflexion

Tendencias socioecondmicas.1750- Calentamiento global respecto a 1850-

Observed monthly global
mean surface temperature

Likely range of modeled responses to stylized pathways
( | net zero in 2055 while net
sis 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-COz radiative forcing (purple in d)
results in a lower probability of limiting warmingto 1.5°C
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m Inter national Tourism: 0->939.9\@fHiond bf atribals CHANGE

OVERNMENTAL PANEL ON
climate change

m Telecommunications: 0->6.48 billion landlines & subscriptions

COz2 emissions
W Transportation: 0->1281.35 mega vechicles decline from 2020

M Paper Production: 0->398.77 megatons 2 to reach net zero in
W Water Use: 0->3.87 1000km 3 ' 2055 or 2040

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)
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con el medio ambiente.»

Ya de las muertes en el mundo ligadas al medio
ambiente

OMS, Preventing Disease Through Healthy Environment 2012
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Vinculos con la salud

«85 de las 102 enfermedades estudiadas estan
relacionadas
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Impactos en la salud
* Directos
 Indirectos
« Alargo
plazo

Extreme
Weather Events

Haines et al. Engl J Med 2019
DOI:
10.1056/NEJMral1807873

Increasing Levels of Carbon Dioxide
and Short-Lived Climate Pollutants

Ui

Rising Temperature

T

Rising Sea Levels

Increasing Extreme
Weather Events

- S
4

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

Geography
Ecosystem change

Baseline air and water quality

Agricultural and livestock practices

and policies

Warning systems
Socioeconomic status

Health and nutritional status
Access to effective health care

Heat
Stress

Air
Quality

{7

EXPOSURE PATHWAYS

Water Quality
and Quantity

Food Supply
and Safety

Vector Distribution
and Ecology

Social
Factors
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Impactos en la salud

* Directos

« Indirectos

« Alargo
plazo

Haines et al. Engl J Med 2019
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Extreme
Weather Events

= Injuries

- Fatalities

« Mental health
effects

Increasing Levels of Carbon Dioxide
and Short-Lived Climate Pollutants

Rising Temperature
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Ui

Rising Sea Levels

/
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

Increasing Extreme
Weather Events

Social
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EXAMPLES OF HEALTH OUTCOMES
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+« Undernutrition
- Salmonella food
poisoning and other

- Exacerbations
of asthma and
other respiratory

Heat-related illness
and death

« Campylobacter
infection
- Cholera

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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Calor y salud

. Mechanisms of Heat-Associated lliness
 Directos
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External and/or
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— Trastornos cardiovasculares Szekely M et al. PMID: 27227063
— renales
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Calor y salud

* ¢Quién es mas
vulnerable?
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Calor y salud

* ¢Quién es mas vulnerable?
— Multimorbilidad, polimedicacién
— Personas mayores
— Nifos pequenos
— Embarazo, menopausia en las mujeres

— Ocupaciones al aire libre o sin
ventilacion

« Determinantes sociales y
desigualdades
— Nivel socioecondémico
— Factores de estilo de vida
— Etnia/genética

Characteristic

OR or RR (95% Cl)

Decreased risk Increased risk

UNIVERSITY C

OXFORD

>
Respiratory diseases :
Hoffmann et al.’ RR 1.61* B )
Schwarz et al." OR 1.13 (1.00-1.26) R
Lorente et al.’s OR 1.6 (1.0-2.5)t =
Bretin et al."” OR 1.48 (0.96-2.26) e
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.’ OR 7.17 (2.5-20.8)% —_—
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) L+
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 i
Hypertension
Lorente et al.'s OR 1.2 (0.8-1.7)t g
Semenza et al.? RR 1.24 (1.19-1.29) 0
Obesity
Lorente et al.'s OR 1.2 (0.7-2.2)t 4
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
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 Los mas vulnerables -
— Multimorbilidad, polimedicacion .
— Personas mayores
— Nifos pequefios
— Embarazo, menopausia en las mujeres

— Ocupaciones al aire libre o sin I
VentilaCién Annual number of deaths

attributable to heat

[ 10001-100000

=1 1001-10000

[ 101-1000

 Determinantes sociales S1.100

[CJNodata

— Nivel socioecondmico

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

- [actores de esfilode «Aumento de mas del 50 % de la mortalidad
_ Etnia/genética relacionada con el calor en mayores de 65

anos, con un total de 296 000 muertes en
2018.»
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Contaminacion del aire y mogtal

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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Contaminacion del aire y m

Household air pollution

Concentraciones histéricas de 3.8 million
deaths every year as a result of exposure to indoor

PM2’5 (arrlba) y muertes por smoke from cooking fuels
COVID-19 (abajo) en EE. UU. o
4.2 million

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

www.who.int/data
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COVID-19 deaths per 1 million S » ° § §
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Contaminacion del aire y mc

Concentraciones historicas de
PM2,5 (arriba) y muertes por o
COVID-19 (abajo) en EE. UU.

54°N =

.N - .
'?ﬁd - 52°N -
T

Latitude

* e
e 50°N
-
6°W 4w 2w 0° 2
— e Longitude
PMys © » © o &

Asociacion entre la exposicion a
contaminantes del aire y el numero
de casos de COVID-19 confirmados
en laboratorio en el UK Biobank.
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Household air pollution

3.8 million

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

21


mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
http://www.who.int/data

Contaminacion del aire y mc

Concentraciones historicas de
PM2,5 (arriba) y muertes por o
COVID-19 (abajo) en EE. UU.
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Household air pollution
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A5 years '. 2018 deaths every year as a result of exposure to indoor
A smoke from cooking fuels

Nitrogen oxides
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deaths every year as a result of exposure to fine
particulate matter
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...y mas

Efectos de la contaminacién del aire en la salud
musculoesquelética

Efectos del entorno en la salud mental

EI Hip Lumbar spine
Outcome type Outcome ) 1571 | @ Bothsexes s
- - - Efecto del tiempo en el dolor 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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Un problema a escala

planetaria

CENTRAL & SOUTH

NORTH AMERICA

=

AUSTRALASIA SMALL ISLANDS
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i PR e z e i medio ambiente.» UNICEF
-E L ME A . *E s = o
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Priiss-Ustiin et al. Informe OMS Preventing
Disease 2006

Cramer et al. Detection and attribution of observed impacts.
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Informatica sanitaria y salud
planetaria
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Ciencia de datos climaticos

Earth System Data Different Al techniques Examples

__ Temperature ____ Precipitation  _ [ Grade ‘ floom u

—_——— ‘

: s 7 | | ; ' /; n ;?\.
. (Y4 . . y y . ;ESNH For specific: (3] N\ ‘ » } |
* Modelizacion del sistema Tierra Y Nt |

Cost minimen Fiw),,, |

— & —

— p. €j. clasificacion de la cobertura del suelo |” Z&== *M; . T‘““'”"""”""“
« Escenarios climaticos futuros d b | :

* Prediccion meteorologica P Lo

(Obscured)
| ™,

Dats Wf |
 Ben et

() IO

} - §

* Prediccidn de eventos extremos

— p. €j. prediccion de inundaciones ; _ ““m,::,ﬁ’f}m-m

« Impactos climaticos i &= sn é
— p. €j. en la agricultura, la salud, la economia L e L

« Curacion y calidad de los datos A AT

enhances next generation ESMs

— p. ej. datos puntuales, en malla y satelitales de
precipitacion,
temperatura, vegetacion y entorno construido

Huntingford C et al 2019 Environ. Res. Lett. 14 124007
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Ciencia de datos sanitarios

* Aportar datos en @e | @0
tiempo real y del A
mundo real O

G

(‘
% Ravi et al., IEEE Biomed &

Health Informatics 2017
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Ciencia de datos sanitarios

* Aportar datos en tiempo  reaeer
real y del mundo real "

) M ej O r’a r' Technology: the nexus of climate change and COVID-19? |

The Lancet Digital Health

L] u
e I co n o c I m I e n to S O b re Published: February, 2021 - DOI: https://doi.org/10.1016/S2589-7500(21)00007-8
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Ravi et al. IEEE Biomed & Health Informatics 2017
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Ciencia de datos sanitarios

Present

» Aportar datos en tiempo
real y del mundo real

* Mejorar el 2
conocimiento sobre

2080-2100

I N I “Era of climate options*”
clima y salu

« Adaptacion de los
sistemas de salud al
cambio

diseases 2030-2040
“Era of committed climate change”

+1.5°C

P
g

Undemutrition

Mental hezith
and violence

Risk and potential for adaptation

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

Impacto del clima en 8 sectores de salud
CI | matICO potencial de mitigacion mediante la adaptacion.

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

e Tradicionalmente basados en el conocimiento local

Evaluacion de los sistemas de alerta calor-salud

e SAT inteligentes basados en en Shanghsi, Chins
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Modelos de prediccion de GXFORD
Inundaciones

0. Modelos de analisis de imagenes con redes antagdnicas para la prediccion de inundaciones

e
-_ e T

%5*? »

Iniciativa de prediccién de inundaciones de Google, en

T India y Bangladé
.
.
0! «
® e
q
L]
-45 4 Severe flood alert
b Patna district, Ganga 9 30
H H. Gy \ e )\ ) \ ) (& A ; Tue,Sep1 8 308C
Schmidt et al. ICLAR 2019. arXiv:1905.03709
= @ Google*2h v
-90 - L L L - " #F FLOOD ALERT | a1 #! arat
180 135 90 -45 0 45 90 135 : - o 78 3 g e a9 . e ot
- - o 1§ ¥
Comparative performance analysis of hybrid methods for short-term flood prediction
© severe flood alert
14
9
12 ts of Nagla and the s More v
1 R shoe 20 Sharelocation i
—
0.8
o
0.6
0.4 2 7t .
s | | | I Créditos: Alerts for flood forecasting,
o | I [ Lol Google
S AN DRDO R DD DDNDDD DS NS AHARIDDNIHRND DO DS
S AP NS S o E A S A S oSS S A E S S @ AT
© 0 B0 A A A A WD A A A A A o 1 AT A A A A A & A A A A
ST & & & &P & P& & & & & ESHODFTL S & & & SN & & &
S SR N O N N Sl R TN RS SR SN S S IO
NIV ST D 0 W V@@ @ @ AP o 8 0 9@ ¥y B ¥ ¥ P (TGP R R
D AW E T S L 0. S S ‘$¢‘ycdc‘yv- &I %0 R S PPt @ e e
O A A T S R S S M R O R I
A S U PN R N R R IO
PR ® 5P PN GV w8 TS S S AT Tt
S T e N @ T R R e R e e S
RO S TS G SRR FEITHS T S F T
RS . P & T VTS RO
ERYC ¢ RS S &° TS
F Ny N S < N
& o N
&
@

W RMSE R2

Water 2018, 10(11), 1536;
Planetary Health Informaitigs Baeixrd/ sa83ddnalich@isde rms.ox.ac.uk
Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford


https://arxiv.org/abs/1905.03709
https://arxiv.org/abs/1905.03709
https://arxiv.org/abs/1905.03709
https://arxiv.org/abs/1905.03709
https://arxiv.org/abs/1905.03709
https://arxiv.org/abs/1905.03709
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
https://doi.org/10.3390/w10111536
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk
mailto:sara.khalid@ndorms.ox.ac.uk

Predecir brotes de enfermedades

Datos satelitales de

Landsat combinados con
datos en tierra de Lo 25
precipitacion, temperatura, ~ Modelos computacionales

humedad del suelo y
vegetacion

‘| Crédito: NASA Goddard Space Flight
& Center/Joy Ng

que siguen eventos humanos
y ambientales

Predecir brotes de
malaria en Peru a nivel de

hogar
Schmidt et al. ICLAR 2019. arXiv:19
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PREDIGTING MALARIA OUTBREAKS USING EARTH OBSERVATION
MEASUREMENTS AND SPATIO-TEMPORAL DEEP LEARNING MODELLING:
A SOUTH ASIA CASE STUDY FROM 2000 10 2017
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Seguimiento y vigilancia de la
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Pollution Episodes
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Chiltern
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This map shows the peak readings recorded across the
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available) by selecting a different map view.
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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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Seguimiento remoto de pacientes en
zonas de desastre/conflicto

Heart Rate —m

——RR |

—_— "

— P

e 500, |[

Breathing Rate ,

Blood Pressure | ——

Oxygen Saturation| — {50200
> HR (bpm) - :
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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Respuesta a pandemias

* Diagnostico
* Prediccion del riesgo clinico
» Estrategia de vacunacion k&

swcoo Al test rules out a COVID-19

® Fe N Otl pad O p rOfu N d O diagnosis within one hour in

Emergency Departments

‘ LJ
Digital

L and NHS
NHS Bl o -
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 bur & for -
f you are a member of

Understanding the Global Impact of 5 2 s P RISt
COVID-19 Clinical Risk Assessment M i RS .- ) o
TOOI Next steps on the vaccination programme -
T vaccinating Cohort 6: Individuals added to
This online tool is powered by QCovid® and helps clinicians better understand = H H H : H
. how at-risk a person may be of catching coronavirus and being admitted to i) Eawag] Cans B My, O SRR the Shlelded patlent IISt via QCOVId® and
hospital or (at(hing coronavirus aNd dylng' [26/05/2021 United Kingdom: 2,541 Cases (7 Day Average) ad u 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
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Modelos computacionales

o Cl u d d d es d e | Construir un plano 3D de las islas de calor urbanas con datos de
observacion de la Tierra y aprendizaje profundo
f t b ion de la Ti dizaj fund
u gglgort térmico urbano ESA-DEVELOPED

EARTH OBSERVATION MISSIONS Sat.e/l lites

25 under

— Optimizacion del uso del suelo e _ ~  development

a4 in operation

— Mayor cobertura vegetal

e Modelizacidon del
transporte

— Ma3s actividad fisica
— Menor huella de carbono

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

e |A para las energias
renovables

e Huella de carbono de la IA
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Aplicaciones reales

Deteccionde =020 EECEEEeeeee—— Mapeo y seguimiente-de -

enfermedades oculares enfermedades

“Diagnostico de

tumores

=3 00.00 MPH
CTE: +0.19m
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Marco de analitica en salud planetaria

o

Historias clinicas electrdnicas

Demografia Clinica . T
Laboratorio

faYal
IJ

Datos brutos a nivel de paciente
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Marco de analitica en salud planetaria [

Historias clinicas electrdnicas ﬁ

Demografia Clinica . T
Laboratorio

faYal
IJ

Datos brutos a nivel de paciente

A
= |
I Fenotipado
L1 /’ L Resultados de salud J
Variables —
|
Pacientes Agrupar
l Clasificar Uso de recursos J
Predecir
II
Descubrimient
o}
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Marco de analitica en salud planetaria

@ & L

) ) . — Datos ambientales
Historias clinicas electronicas

Combinacion de
usos del suelo
I

Vegetacion }

[ Demografia [ Clinica [ [

Laboratorio Farmac J

faYal
IJ

Datos brutos a nivel de paciente

Contaminacion

A
= |
I Fenotipado
L /> L Resultados de salud J
Variables —
|
Pacientes Agrupar
l Clasificar Uso de recursos J
Predecir
II
Descubrimient
(o]
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Marco de analitica en salud planetaria

OXFORD
N I
@ E _‘

o — _ Datos ambientales
Historias clinicas electronicas
Demografia Clinica . N Combinacion de
[ [ Laboratorio[ { Eizrmac alnaC|on ] (usos del suelo
. . I ]
Datos brutos a nivel de paciente Ve (Vegetacién J
r=T
| i |
I Fenotipado L /. L Resultados de salud J
Variables —
_ |
racientes l Clnsifar L Uso de recursos J
Predecir
il

Descubrimient
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Marco de analitica en salud planetaria

OXFORD

1,
Historias clinicas electrdnicas ﬁ (' Datos ambientales

Demografia Clinica , . ,
Laboratorio Farmac Contamlnac(on [ [

Temperatura Uso del suelo edificado
Vegetacion

Datos de pacientes vinculados geoespacialmente

=
= |
I Fenotipado
L_ /> L Resultados de salud J
Variables —
|
Pacientes Agrupar
l Clasificar Uso de recursos J
Predecir
II

Descubrimient
o}
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Definicion, codificacion y registro del

Efecto de las Qﬁ Q’E;m la mortalidad en 18 paises con 12 definiciones distintas de ola 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
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Datos del mundo real, |A y equidad en salud

Evaluacion de
salud incorrecta

Sesgo
algoritmico

Khalid et al. Nature Sci Data (2024)
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Datos del mundo real, I1A y equidad en salud

— 6 Research Codes —

60 millones ‘.‘i’i i‘

de historias clinicas anonimizadas
19 NHS Codes

L LLLREE]
hikkik

¢ Qué datos de etnia — 489 SNOMED Codes —

i 1 i i
1 1 thtb AR AR AR L AR AR L AR A
h d y d IS p oni b I es ? iﬁiﬁiﬁiﬂiﬁiﬁi’ ;ﬂﬁgﬂﬁgﬂﬁ: -Hﬁﬁ

More Detall

sdnouo) uabbig

tHiE At AR AR L AR A i{i
ithithth it AR RN AR
HH AR AR AR A

L LI L LI L L LI L i L L]
itHthth AR R AR
AR R R AR AR b
thi AR AR R AR AR AR R
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Proyecto Etnia, equidad en salud e IA

Un estudio central sobre |la COVID-19 del Gobierno

britdnico para corregir sesgos de datos que se =0
traducian en desigualdades en salud. Data scientific data
R
+

EI anéliSiS de datos del NHS England revelé Blas Explore content ¥ About the journal v Publish with us v nature
datos de etnia ricos y antes no utilizados. — IPNYl| incorrect Health
Y Assessment Dt > Sassic o 3 wlves: > Ak
Algorithm Analysis | Qpen access | Published: 22 February 2024
Bias Ethnicity data resource in population-wide health

records: completeness, coverage and granularity of
diversity

55

de pacientes,

Autoidentificada por el de los pacientes carecen de datos

paciente, con el sistema SNOMED de etnia en sus historias de-atenmon etnia contradictorios en sus
primaria y secundaria historias

el 94 % de la de los pacientes tienen codigos de

poblacion

britanica

The Planetary Health Informatics Lab | NDORMS | @PHI_Oxford | sara.khalid@ndorms.ox.ac.uk
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https://www.nature.com/articles/s41597-024-02958-1
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Modelos de datos comunes y analitica
estandar——--

Raw data

Multiphe SAVE Codiy
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Modelos de datos comunes y analitica
estandarizada

Raw data OMOPed data

Mdtiphe SAVE Condinyy Standardued Analptics

1) [

. ’

@@ K 1)

o () 1) [
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Modelos de datos comunes y analitica

estandarizada

(_)/'\ 1| I

| Person — Standardized health Standardized
system data metadata
Raw data OMOPed data L[ Observat iod | y
SERVELaN. DO » Location |v\ | CDM_source |
Multiphe SAVE ol Standardied Analyptics L =
->| Visit_occurrence L’l Location_history | | Metadata |
| ——— :
¥ Visit_detail ' Care_site H Standardized
Il Il ..g ’ ‘={ Condition_occurrence I* Provider |f vocabularies
S I - - | Concept |
Nartha = q Drug_exposure |" Standardized derived
g AN elements | Vocabulary |
£ » Procedure_occurrence |‘( | r— |
' ' ' l [5) ondaition_era | DOaIN |
T ] Device_exposure |‘/
1] L — | Drug_era |
N
— C t_cl
T I ={ Measurement | Dose_era | | oA l
© \ r i
o] Concept_relationship
c Note |'/ Results schema | |
S
(7]

o i | [ Refationship

Cohort_definition
| Concept_synonym

|
|
Standardized health | [ concept_ancestor |
|
|

—
—‘-’I Observation
B
—

Survey_conduct ’j
economics
Specimen | | Coct | | Source_to_concept_map
Fact_relationship | | Payer_plan_period | Drug_strength
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Consideraciones

 Fuentes de datos

— Globales,
éticas,
representativa
S

* Vinculacion
— Datos anonimizados

 Estandarizacion
— Definiciones
universales

— Sincronizacion
temporal

— Modelo de datos

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

Calidad de los datos

— Exhaustividad y exactitud
del registro (p. €j. calor)

Analisis de datos

— Muchas incégnitas
— Factores de confusion

— Interacciones
entre multiples factores de
estrés

52


mailto:sara.khalid@ndorms.ox.ac.uk

Infraestructura para la analitica a gran escala
en salud 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

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

Concept

|/ Standardized derived
elements Vocabulary

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 datos Sours o et oo

comunes y analitica
ERENEPELE]

Drug_strength - EPHSS Sistema de vigilancia
252

public Heatth  de salud 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 Una

plataforma basada
en IA para investigar ¢O;

el impacto del clima DeepCube EXTREME

en la salud Explainable Al EARTH

pipelines for big ~ Deep Cube IA para analizar datos satelitales

Copernicus data de Copernicus y predecir impactos
climaticos
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Beneficios colaterales clima-

« Gasto nﬁailaUadadaptacién sanitaria
18 000 M$, 1 5,3 %

el
 Planificacion de la adaptacion de los sistemas de e
salud en 86
paises

« Planes ambiciosos de sanidad cero neto, p. €j.
NHS britanico: emisiones de la atencion | 57 %

Créditos: Victor Ndula 2009

« Desinversion de los proveedores de salud: 42
000 M$

« Lainvestigacion sobre salud y clima se ha
multiplicado por 8

* Beneficio econdmico de 1,5 °C: 600 billones
de $

* mano de obra mas sana,
menores costes sanitarios

Informe 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 54



mailto:sara.khalid@ndorms.ox.ac.uk

UNIVERSITY O

OXFORD

Beneficios colaterales clima-

« Gasto nﬁailaUadadaptacién sanitaria
18 000 M$, 1 5,3 %

el
 Planificacion de la adaptacion de los sistemas de e
salud en 86
paises

« Planes ambiciosos de sanidad cero neto, p. €j.
NHS britanico: emisiones de la atencion | 57 %

Créditos: Victor Ndula 2009

« Desinversion de los proveedores de salud: 42

000 M$ _ _
. . ., ] iLa IA puede ayudar a cumplir el 45 % de los
« Lainvestigacion sobre salud y clima se ha e e RICHIVOS de Paris 20101

multiplicado por 8
* Beneficio econdmico de 1,5 °C: 600 billones

Evolution of Economic Emissionz Intenzity Pathway: for the automotive zector

de $ I
. &
* mano de obra mas sana,
menores costes sanitarios g ~
Informe Lancet Countdown 2020 — ey

— Bmelne punessumadpathway  LNfOrme del Capgemini Research Institute 2020
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Manejar con 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
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Hay eleccion
g ..
1@

Cavernicol

a La «primera»
rueda
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La primera rueda (ino un
La eleccion es nuestra donut!)

OXFORD

AV

- \\\
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La primera rueda (ino un
La eleccion es nuestra donut!)

OXFORD

...se me da

bastante
bien la ceramica

AV

- \\\
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Nuestro mundo se calienta

y -

"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 "

«El cambio climatico es la mayor amenaza para la salud mundial del
siglo XXI»

Informe de la Lancet Commission 2009

«Abordar el cambio climatico podria ser la mayor oportunidad para la salud
mundial del siglo XXI»

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

Informe de la Lancet Commission 2015
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