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Un riscaldamento rapido
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Un riscaldamento rapido

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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«I cambiamenti climatici sono la piu grande minaccia sanitaria globale del
XXI secolo» Lancet Commission 2009

«I cambiamenti climatici minacciano le basi stesse della salute
e del benessere umani» Rapporto 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
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Cambiamento, variabilita, meteo

Are extremes becoming more frequent?
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Are extremes becoming more frequent?
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Perdita di biodiversita

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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Accelerazione e punto di non

[ |
-r2h e BET cOmiche. 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)

Riscaldamento globale rispetto al
1850-1900

Observed monthly global
mean surface temperature

Likely range of modeled responses to stylized pathways

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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Legami con la salute
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«85 delle 102 malattie studiate sono legate
allambiente.»
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Increasing Levels of Carbon Dioxide Rising Temperature Rising Sea Levels Increasing Extreme
and Short-Lived Climate Pollutants Weather Events

Impatti sulla salute
e Diretti

. . Demographic, Socioeconomic, Environmental, and Other
° Ind I rettl Factors That Influence the Magnitude and Pattern of Risks
Geography Warning systems
[ ] A I u ngo Ecosystem change Socioeconomic status
Baseline air and water quality Health and nutritional status
- Agricultural and livestock practices Access to effective health care
termlne and policies

<

EXPOSURE PATHWAYS

Extreme Heat Air Water Quality Food Supply Vector Distribution Social
Weather Events Stress Quality and Quantity and Safety and Ecology Factors

\/

Haines et al. Engl J Med 2019
DOI:
10.1056/NEJMral1807873
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Increasing Levels of Carbon Dioxide
and Short-Lived Climate Pollutants

Rising Temperature

Rising Sea Levels

Increasing Extreme
Weather Events

Impatti sulla salute
* Diretti
o Indiretti
« Alungo

termine

Extreme
Weather Events

= Injuries

- Fatalities

« Mental health
effects

Haines et al. Engl J Med 2019
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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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U
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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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e Diretti

Colpo di calore
Crampi
Esaurimento
Iper/ipotermia

 Malattie croniche

Malattie cardiovascolari
Diabete

Malattie respiratorie
Malattie cerebrovascolari

 Ricoveri

Disturbi cardiovascolari
renali

respiratori

Caldo e salute

Mechanisms of Heat-Associated lliness

1 skin
bloodflow
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Activation of heat defense

\ Insufficient

=

‘/1 | excretion
High cardiac Decreased of
output venous retum water loss electrolytes
t
Hypovolemia
electrolyte

/

replacement

| Circulatory shock | ——— ot mnestoh

Szekely M et al. PMID: 27227063
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Caldo e salute

« Chi é piu vulnerabile?
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Caldo e salute

« Chi é piu vulnerabile?
— Multimorbilita, politerapia
— Anziani
— Bambini piccoli
— Gravidanza, menopausa nelle donne

— Lavori all'aperto o in ambienti non
ventilati

* Determinanti sociali e disparita
— Status socioeconomico
— Fattori legati allo stile di vita
— Etnia/genetica

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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Caldo e salute

« | piu vulnerabili . 8
— Multimorbilita, politerapia —
— Anziani

— Bambini piccoli
— Gravidanza, menopausa nelle donne

— Lavori all’'aperto o in ambienti non .
. . Annual number of deaths
ventilati attributable to heat

[ 10001-100000

=1 1001-10000
[ 101-1000
[J1-100

 Determinanti sociali CNodiia
— Status

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

. | «Aumento di oltre il 50% della mortalita legata al
— Fattori legati allo stile - ) ]
di vita caldo nelle persone con piu di 65 anni, per un
— Etnia/genetica totale di 296.000 decessi nel 2018.»
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Inquinamento atmosferico € e

mortalita
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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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Inquinamento atmosferico e
Concentrazioni storiche dlrIIV\]ZQ rtal Ité

(in alto) e decessi per COVID-19 (in
basso) negli Stati Uniti.

h
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COVID-19 deaths per 1 million

p—— s T 7
Planetary Health Informatics:Groeipnisagazkhalid@nadonms .ox.ac.uk
Centre for Statistics in Medicinet}, DRiverditycof@xifoaii40@CSM_Oxford | @PHI_Oxford

UNIVERSITY C

OXFORD

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
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Inquinamento atmosferico € gy
Concentrazioni storiche dlrIIV\]ZQ rtal Ité Flousehold air pollution

3.8 million
(ln alto) e deceSS| per COVID_19 (ln A5 years '. 2018 deaths every year as a result of exposure to indoor
basso) negli Stati Uniti.

¥ 5 : smoke from cooking fuels
Nitrogen oxides w

@ Ns Nitrogen dioxide @ ™ 4'2 mi I I ion
= . Hed deaths every year as a result of exposure to fine
b=} particulate matter
] PM —a— .
R 25 —e— www.who.int/data
?‘}0 - 52°N
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b &2
- 50°N Ozone
|
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GW 4w 2W 0" 2 08 09 10 11 12

Longitude Infectivity odds ratio
PMys © ) ©

Associazione tra esposizione agli
inquinanti atmosferici e numero di
casi di COVID-19 confermati in
laboratorio nella UK Biobank.

—

COVID-19 deaths per 1 million S
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Inquinamento atmosferico e
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Concentrazioni storiche dlrIIV\]ZQ r a I a

(in alto) e decessi per COVID-19 (in
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Household air pollution
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deaths every year as a result of exposure to indoor
smoke from cooking fuels
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particulate matter

Ab5years ® 2018

Nitrogen oxides w
Nitrogen dioxide sk
L e

PM2.5 www.who.int/data

PM10

——]
e
—a—
o
Ozone
T

r T I 1
0.8 0.9 1.0 11 1.2

Infectivity odds ratio

BAME proportion of population (%)
60

Popolazione BAME (%) vs livelli di
inquinamento atmosferico

[ ...
e %
® o °
° °
° e o
° °
20 °
o3 o ©® °
o'ro ° :
° ‘ .. o i
R i
°
) otew arol?
0 10 20 30

Average NO; concentration over 10 years

(gm3) 22
NN K


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

UNIVERSITY OF

OXFORD

...e altro
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EI Hip Lumbar spine
Outcome type Outcome 1571 | @ Bothsexes s
- - - Effetto del meteo sul dolore il
Attention Attention (4 studies) 11— 101 107 B
Pleasurable moods Energy (5 studies) —— . £ 05 I T } £ o5 I - w l " l
g 5 L]
Tranquillity (7 studies)* 44— z ol T EN HT E [] z o0 ] B J
The ol o the ermacions Asocaonor th Sy o o g 5 L= :
e A T P e il ik . WD J A | :
Articles & Issues v Collections v Videos For Authors ¥ Journal Info v 2 05 ‘ 2 054
Anger (7 studies) — B @ - = J 1 ’
RSN — 1.0 -1.04
. .
Fat'gue (4 StLdIS) NARRATIVE REVIEW
Sad or depressed (4 studies) ——a—— iz Are weather conditions associated with T > 3 4 SR 2 3 a
Physiological outcomes  Systolic BP (6 studies) o chronic musculoskeletal pain? Review of Model Model
) ) i = results and methodologies
Diastolic BP (5 studies) g ; " . ; ;
i Beukenhorst, Anna L.*"; Schultz, David M.>5; McBeth, John®¥; Sergeant, Jamie C.*#; Dixon, William G.* Raﬂzani, o et al. JAMA Open 2020 dOi:
Pulse (5 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)
_()" g (') 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 Surshing is 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 su scala

planetaria
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Priiss-Ustiin et al. Rapporto OMS Preventing
Disease 2006

Cramer et al. Detection and attribution of observed impacts.

Planetary HealtRin@athaes &0k PSar8'kARIid @ ndorms.ox.ac.uk

Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford 24


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

OXFORD

Informatica sanitaria e salute
planetaria
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Scienza dei dati climatici

Earth System Data Different Al techniques Examples
- pmeente _ _Piecplator I = ]
" . ?uE /Iul::;‘tjjl ES‘M1 For specific: é\\_/ “ e ;:
* Modellazione del sistema Terra il i o= |
— ad es. classificazione della copertura del suol|” @@=~ Ze= =" [ .
« Scenari climatici futuri e

IO
S

* Previsioni meteo i etanns
Temperature Pracipitatiol Dets o 2 HE of Optimal vak
J . /1.;1'.«]” —t ~‘l.&""' - b/ %f
« Previsione degli eventi estremi ] ] | - T
| \ M 1 "w_’ ~9')‘ ;:’i Detault vaiu
— ad es. previsione delle alluvioni RAKY RAK: J __ = e
* Impatti climatici P | ; oete }
: : " i Y £
— ad es. su agricoltura, salute, economia ~ esws.esma,. o M |t
« Cura e qualita dei dati ML and Al-based undersianding
enhances next generation ESMs
- ad es. datl puntua”a Su grlg“a e Sate”itari dl Huntingford C et al 2019 Environ. Res. Lett. 14 124007

precipitazione,
temperatura, vegetazione e ambiente costruito
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Scienza dei dati sanitari

* Fornire dati in @e | @0
tempo reale e del 5 A
mondo reale O

¢

(‘
% Ravi et al., IEEE Biomed &

Health Informatics 2017
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Scienza dei dati sanitari

 Fornire dati in tempo
reale e del mondo ’

re a | e Technology: the nexus of climate change and COVID-19?

The Lancet Digital Health

. M i g I i O r. a r e Published: February, 2021 - DOI: https://doi.org/10.1016/S2589-7500(21)00007-8
le conoscenze su

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

" = Medical
1000 - . Informatics
clima e salute Uso del machine S
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: 400 - ® Imaging
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¥ Public Health
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2010 2011 2012 2013 2014 2015
Ravi et al. IEEE Biomed & Health Informatics 2017
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Scienza dei dati sanitari

Present

* Fornire dati in tempo
reale e del mondoreale -

Food- and
Extreme

* Migliorare le
conoscenze su clima e

2080-2100
“Era of climate options*”

salute

 Adattamento dei sistemi
sanitari al cambiamento

diseases 2030-2040
“Era of committed climate change”

°
+1.5°C Undemutition

Mental hezith
and violence

Risk and potential for adaptation

Risk level with
current adaptation --- Potential for

-8 settori sanifprie.- =Ty

CI | matICO potenziale di mitigazione tramite I'adattamento.

Smith et al. Human health: impacts, adaptation, and co-benefits.
Climate Change IPCC 5th AR 2014
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Sistemi di allerta precoce EXESRD

e Tradizionalmente basati sulle conoscenze locali

Valutazione dei sistemi di allerta caldo-salute

e Sistemi di allerta intelligenti 2 Shanghai, Gina
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Modelli di previsione delle alluvioni

~ Modelli di analisi delle immagini con reti avversarie per la previsione delle alluvioni
2 ”M o

90

Iniziativa di previsione delle alluvioni di Google in uso
in India e Bangladesh
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Prevedere i focolai epidemici

Dati satellitari Landsat b Credito: NASA Goddaa.[d Space Flight
combinati con dati a terra [ TodkEEA L AsIA C
Su precipitazioni, o 25,2005

temperatura, umidita del Modelli computazionali che
suolo e vegetazione seguono eventi umani e

ambientali

Prevedere i focolai di
malaria in Peru a livello di

nucleo familiare
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

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
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Tracciamento e monitoraggio
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Il London Air Quality Network monitora e prevede
I livelli di ozono, ossido di azoto, PM2,5 e PM10
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Statistics

Site Details

Bulletins

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 di allerta
precoce
personalizzato per i
piu vulnerabili ad alti
livelli di inquinamento

Credito: londonair.org.uk
33


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

UNIVERSITY OF

OXFORD

|A e biodiversita

I

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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Monitoraggio a distanza del pazienti in
zone di disastro/conflitto

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



https://doi.org/10.3389/fdgth.2021.630273

Risposta alle pandemie

del rischio clinico

» Diagnostica
* Previsione
« Strategia vaccinale

approfondi

Fenotipizzazione

ta

' LJ
Digital

Coronavirus

Tool

NHS Digital > Coronavirus > Coronavirus (COVID-19) risk assessment >

Coronavirus (COVID-19) clinical risk assessment tool

COVID-19 Clinical Risk Assessment

. This online tool is powered by QCovid® and helps clinicians better understand
how at-risk a person may be of catching coronavirus and being admitted to
hospital or catching coronavirus and dying.

Services Data Cyber Developer News About

UNIVERSITY OF

OXFORD

OXFORD | NEWS &
EVENTS

acoo Al test rules out a COVID-19
diagnosis within one hour in
Emergency Departments

11 December 2020

i I

= s |

Understanding the Global Impact of

Interactive World COVID-19 Tracker

an vice about coronavirus (COVID-19), including information about the COVID-1
can also find quidance and support on the GOV UK website

COVID-19
through Data Science

Next steps on the vaccination programme -
vaccinating Cohort 6: Individuals added to
coen 1omnen 1 areme| [LNE Shielded patient list via QCovid® and

[26/05/2021 United Kingdom: 2,541 Cases (7 Day Average)

adult carers

Planetary Health Informatics Grou
Centre for Statistics in Medicine |

Article ‘ Open Access ‘ Published: 06 October 2020

Deep phenotyping of 34,128 adult patients
hospitalised with COVID-19 in an international
network study

Edward Burn, Seng Chan You, [...]Patrick Ryan

Nature Communications 11, Article number: 5009 (2020) ‘ Cite this article

1l_Oxford 36
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Modelli computazionali

L] \
¢ Cltta d el fUtu ro Costruire una mappa 3D delle isole di calore urbane con dati di
osservazione della Terra e deep learning
— Comfort termico urbano ESA-DEVELOPED

EARTH OBSERVATION MISSIONS Sat.e/l lites

25 under

— Ottimizzazione dell’'uso del suolo e _ ~  development

a4 in operation

— Maggiore copertura vegetale

e Modellazione dei trasporti

— Piu attivita fisica

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

— Minore impronta di carbonio

e |A perle energie
rinnovabili

e |mpronta di carbonio dell’lA
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Applicazioni reali

Rilevamento delle malattie
oculari

delle alattie

=3 00.00 MPH
CTE: +0.19m

Clustering dell’espressione genica
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Quadro di analisi della salute planetaria [

o

Cartelle cliniche elettroniche

Dati demografici Clinici . Farmaci
Laboratorio

Dati grezzi a livello di paziente

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
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Quadro di analisi della salute planetaria [

Cartelle cliniche elettroniche ﬁ

Dati demografici Clinici . Farmaci
Laboratorio

Dati grezzi a livello di paziente

A

= |
I Fenotipizzazione g 1T

L. /’ L Esiti di salute J

Variabili —
|
Pazienti Raggruppa ore .

re Utilizzo delle risorse

Classificare
I Scoperta Prevedere
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Quadro di analisi della salute planetaria [

© & -

.. - Dati ambientali
Cartelle cliniche elettroniche
Dati demografici Clinici . Farmaci
Laboratorio

Dati grezzi a livello di paziente

I Fenotipizzazione i

|
L. /> L Esiti di salute J

Raggruppa
re

Classificare
Prevedere

Variabili —

Pazienti l

|
L Utilizzo delle risorse J

II  Scoperta
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Quadro di analisi della salute planetaria [

@ .éi—ﬁ

.. . Dat| ambientali
Cartelle cliniche elettroniche
Dati demografici Clinici : ) ] (Mix di uso del suolo
. namento
Laboratorio .
Dati i 3 livello di . Temperatura '
ati grezzi a livello di paziente R — J
=S
o - g |
I Fenotipizzazione L. /'L Esiti di salute J
Variabili —
o N |
rezient l riagg i L Utilizzo delle risorse J
Classificare
Prevedere

II  Scoperta
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Quadro di analisi della salute planetaria

OXFORD

1,
Cartelle cliniche elettroniche ﬁ (' Dati ambientali

Dati demografici Clinici . .
Lelsarae s Farmaci Inqumament{o [ [
Temperatura Uso del suolo costruito
Vegetazione

Dati dei pazienti collegati geospazialmente

r=T
= |

I Fenotipizzazione g 1T
L_ /’L Esiti di salute J

Variabili —
|
Pazienti Raggruppa o .
l re L Utilizzo delle risorse J

Classificare

I Scopelta Prevedere
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Definizione, codifica e rilevazione
Effetto delle OQa@j calgallgrgcé in 18 paesi con 12 diverse definizioni di ondata di calore

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 . b4 | -5 97.5P_2da
| —aig? .5P_2day
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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Dati del mondo reale, |A ed equita sanitaria

Valutazione
Bias sanitaria errata
dei
dati
ES
algoritmico

Khalid et al. Nature Sci Data (2024)
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Dati del mondo reale, IA ed equita sanitaria

— 6 Research Codes —

60 milioni &E &

di cartelle cliniche anonimizzate
19 NHS Codes

L LLLREE]
hikkik

Quali dati sull’etnia — 489 SNOMED Codes —

i 1 i i
1 ihili thtb AR AR AR L AR AR L AR A
sono d IS p oni b I I I ? 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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Progetto Etnia, equita sanitaria e |IA

Uno studio centrale sulla COVID-19 del governo

britannico per correggere i bias nei dati che si
traducevano in disuguaglianze sanitarie. HHHHH Data scientific data
R
+

nature

L’analisi dei dati del NHS England ha rivelato SIED

Explore content ¥ About the journal v Publish with us v
dati ricchi e finora inutilizzati sull’etnia. N [IFY}| ncorrect Health
nature cientific data inalyses > article
B Assessment
Algorithm Analysis | Open access | Published: 22 February 2024
Bias Ethnicity data resource in population-wide health

records: completeness, coverage and granularity of
diversity

60
min:.

55

Autodichiarata dal paziente, con dei pazienti non hanno dati dei pazienti hanno codici etnici

. . ) . . . .
il sistema SNOMED sull etnla.nellg cartelle di a§5|stenza contrastanti nelle cartelle
primaria e secondaria

pari al 94
popolazione

britannica

The Planetary Health Informatics Lab | NDORMS | @PHI_Oxford | sara.khalid@ndorms.ox.ac.uk
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Modelli di dati comuni e analisi standardizzat

Raw data

Multiphe SAVE Codiy

\

ff
\‘_ _/

@

@
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Modelli di dati comuni e analisi standardizzat

Raw data OMOPed data

Mdtiphe SAVE Condinyy

Standardued &nalptics

.

L & .

D L !

[ K
[ 1)
[ K
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Modelli di dati comuni e analisi standardizzat

Esempio di modello di dati comune sviluppato da OHDSI

| 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 |
= q Drug_exposure |" Standardized derived
= | 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 I Q”DSI
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Aspetti da
OnSide'r%E ita dei dati

— Completezza e

. Fonti di dati

— Globali, etiche,
, accuratezza della
rappresentativ registrazione (ad es.
e caldo)
» Collegamento * Analisi dei dati

— Molte incognite
— Fattori di confondimento

 Standardizzazion _ Interazioni

e tra piu fattori di stress

— Definizioni
universali

— Sincronizzazione
temporale

— Modello di dati
Planetary Health Informatics Group | sara.khalid @GY Yk IR €3.uk
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Infrastrutture per I'analisi su larga scala della
salute 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. \ ¥

Person Standardized health Standardized
system data metadata

__toaton _u COM_source
= :‘F Standardized
Condition_occurrence LIPS i pocecenes

" Concept

OMOPed data
' 8 Aol

S

Ir I
e
3

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

(v [y

Drug_exposure 'Standardized derived
elements Vocabulary

Condition_era
= Domain

Concept_class

Procedure_occurrence

(0 [y

Device_exposure Exposure assessment

Measurement

Analysis and exposure L
assessment I -

emical Incis Health outcome and
Direct events and incidents Syt

reporting

Concept_relationship

GNH Buiypel | yes dljgnd [eiuswiuoIALT

1 1 +—1— '

Note

]
8
®
o
E
©
°
@
8
B
s
°
€
3
8
&

L{  Note_NLP Relationship

Survey_conduct Concept_synonym

Observation Standardized health Concept_ancestor
economics

MOde"i di dati comuni e Specimen Source_to_concept_map
analisi standardizzate | » EPHSS Sistema di

Public Heatth  sorveglianza di sanita

England pubblica ambientale, Regno

Unito

HPZone/ Case Incident
Management System (CIMS)

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

‘ j - piattaforma basata .
@ @ - [7 | SR sull’lA per la ricerca O¢
. SN R sull’impatto del clima DeepCube EXTREME
NEDHMA - SORERREREE RS, POLICY-MAKERS sulla salute Explainable Al EARTH
pipelines forbig  Deep Cube IA per analizzare i dati
Copernicus data satellitari Copernicus e prevedere gli
impatti climatici
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Co-benefici clima-salute

« Spesa globale per I'adattamento sanitario
18 mid $, 1 5,3%

D
- Pianificazione dell'adattamento dei sistemi e
sanitari in 86
paesi

« Piani ambiziosi di sanita a zero netto, ad es.
NHS britannico: emissioni dell'assistenza | 57%

Crediti: Victor Ndula 2009

e Disinvestimento dei fornitori sanitari: 42 mid $

« Laricerca su salute e clima e aumentata di
8 volte

* Beneficio economico di 1,5 °C: 600.000 mld
$

« forza lavoro piu sana, costi
sanitari ridotti

Rapporto Lancet Countdown 2020

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
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Co-benefici clima-salute

« Spesa globale per I'adattamento sanitario
18 mid $, 1 5,3%

* Pianificazione dell’adattamento dei sistemi
sanitari in 86
paesi

« Piani ambiziosi di sanita a zero netto, ad es.
NHS britannico: emissioni dell'assistenza | 57%

iNTERGOVERNMENTAL
PANEL ON CLIMATE
CHANGE 1990

Crediti: Victor Ndula 2009

e Disinvestimento dei fornitori sanitari: 42 mid $

- Laricerca su salute e clima € aumentata di L'IA pud aiutare a raggiungere il 45% degli

8 volte rwee s @DICEEIVE di Parigi 20458
i BeneﬂClO economlco dl 1,5 OC 600000 mld Evolution of Economic Emissions Intenzity Pathways: For the automotive zector
$ :g - —-";,“:“.‘““---““"-“'--~~-------:-~~--------~~----—------~-------—~~---—---
« forza lavoro piu sana, costi .
sanitari ridotti
Rapporto Lancet Countdown 2020 = ©

— “Arenabled” pathway

— Baelne punessumapathway  RAPPOrto del Capgemini Research Institute 2020
Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk

Centre for Statistics in Medicine | University of Oxford | @CSM_Oxford | @PHI_Oxford 55



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

Maneggiare con cura

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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C’e una scelta

Uomo aelle
caverne

La «prima»
ruota
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La prima ruota (non una

La scelta e nostra ciambellal)

OXFORD

d /_\\\\
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La prima ruota (non una

La scelta e nostra ciambellal)

OXFORD

...S0No piuttosto
bravo con la

AV

/‘\ ceramica
\ \\
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Il nostro mondo si riscalda

-

"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 "

«I cambiamenti climatici sono la piu grande minaccia sanitaria globale del

XXI secolo» .
Rapporto della Lancet Commission 2009

«Affrontare i cambiamenti climatici potrebbe essere la piu grande opportunita
per la salute globale del XXI secolo»

Planetary Health Informatics Group | sara.khalid@ndorms.ox.ac.uk
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L’intelligenza artificiale per la

salute planetaria

Sfide, opportunita e scelta umana

Scuola estiva Climate Change AI 2024: serie Clima e salute

Sara Khalid BE Msc DPhil Oxon
Professoressa associata | Centre for Statistics in
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