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Talk OQutline

* Air pollution and health
* Climate change and health
* How climate change and air pollution show in our cities

* Joint effects of air pollution and heat in cities (EU
Exhaustion project results)

* Wildfires, air pollution and health
* Challenges presented for respiratory patients in cities

* Conclusions

Greece fires in maps and satellite images
show extent of damage
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Air pollution got lot worse:

‘Air pollution more harmful, and harmful
at even lower levels than previously
known - substantial lowering of the
WHO global guidelines compared to 2005 WHO AGQ’
air quality 1. All (97%) Europeans exposed
guldelmes 2. PM, . caused 432,000 premature
deaths in Europe in 2021, of which
253,000 were > 5 pg/m?3 (likely
underestimated)

WHO AIR QUALITY GUIDELINES &

2005: 40 pg/ms3, annual
2021: 10 pg/ms3, annual

NO2

2005: 10 pg/m3, annual

2021: 5 pg/ms3, annual
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Children’s lung capacity improved in
cleaner air

Photo: Gettv Images

Cutting air pollution improves children’s
lung development, study shows

Conclusions from long-term survey in Sweden come days after
10th anniversary of Ella Kissi-Debrah’'s death in London

O The researchers said the results sent ‘a strong message to policymakers and city planners'.
Photoaraph: Fabrizio Bensch/Reuters

Even in Sweden:
better air - bigger

Halterna av PM2,5 i luft, arsmedelvarden.
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Associations of improved air quality with lung function growth
from childhood to adulthood: the BAMSE study
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Air Pollution
and COVID-19

Air pollution Air pollution only
Ambient air pollution exposure linked to long COVID among canincrease  OR increases severity
infection risk of COVID-19

young adults: a nested survey in a population-based cohort
in Sweden
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How does air pollution affect your heart?

Exposure / Disease processes \ / Clinical outcomes

Heart failure =

Myocardial
infarction

Blood vessel narrowing and clots

/ / 1/ o
Electrical disturbances
N
" - !‘ : h ‘ r:"




Air pollution and heart / cardio-metabolic health

3. BLOOD

PM and/or constituents

Lung receptors (TRP-A)
transmitted into blood
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Lung oxidative stress & inflammation

2. SYSTEMIC INFLAMMATION “SPILL-OVER”

Circulating PM
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SUB-ACUTE & CHRONIC PATHWAYS

1 BP + heart rate
Insulin resistance Vascular dysfunction
1t Glucose (Diabetes) 1+ Blood pressure
Obesity

GBD - Mortality specificicauses
Atherosclerosis (plaque instability) ‘fraction attributable’ to air

pollution
https://www.stateofglobalair.org/
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Air pollution and i

C a n C e r . Exposure to pollution causes 10% of all
cancer cases in Europe

Theinternational journal of science / 6 April 2023

nature

Lung

"AIR POLLUTION AND CANCER \ PMM“TI“N

Air pollutiondrives lung
cancer innon-smokers

Breast, brain,
colorectal,
stomach, liver,
bladder, kidney

; IARC SCIENTIFIC
PUBLICATION NO. 161

https://www.eea.europa.eu/highlights/pollution-and-cancer



https://www.eea.europa.eu/highlights/pollution-and-cancer

Cognitive Capacity

development,
autism, ADHD

Air pollution and the brain

Development 0-24 Adult life 25-65 Older age 65+
4 Optimise growth and Maintaining highest level of ~ Maintaining cognitive function and
development function /reserve preventimpairment

Prevention by
altering level and
slope of cognitive
development
5 : S
Prgnatal health, early 5 Prev.entor redgcg  Maintain physical™.
childhood i cardiometabolic risk factors ! activity, cognitive and
e:wrot?ment, ta?tt.uvuty a:d qlsTa.:i,v |fna|nta|-n' social engagement,
QOUCHUON, NULRION. | PIYSICN SCUVILY, SOC imanage chronic disease
| engagement i

Depression,
anxiety, suicide

Dementia,
Alzheimer’s

Direct mechanisms Peripheral mechanisms

Soluble compounds
reach the brain

CNS pathology

Cardiovascular system

Adsorbed compounds

. . Circulati
L T + Nefnon damagelbss \ mgf";:y':;gs
% + mera activaion (HLADR & CD14) |
5 .' o (ROS & cytokine production)
° - Blood brain barier damag nyslunchon «— Circulating
. 4 '0 c I;Rsm inflammatory, tight ]um;gn & transport proteins). cytokines
° 4 Afiz; accumulation
. % (Neuynal vasoulat & difuse plaaues) N .
. o e
/ .
.
Particulate matter Liver

reaches the brain

CNS Disease

OLFACTORY NERVE

Inhaled particles travel through
this nerve into the brain, bypassing
the lungs
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BLOODSTREAM
Chemicals triggered by lung
+—— inflammation enter the bloodstream,
where they travel to the brain and
elsewhere in the body

LUNGS

Particles enter the lungs,
causing inflammation

Parkinson’s
disease



REDUCING AIR POLLUTION AND MITIGATING
CLIMATE CHANGE, TOGETHER HELP TO
PROTECT OUR HEALTH

Climate chang
pollution insepare
issue -breaking the
NMeTesearch o

REDUCE
= AR ‘
\ POLLUTION

CLEAN AIR FOR HEALTH #AirPollution (&) ord Heath

WHO global
air quality
guidelines




Global warming — world is changing
fast

\ 'eight warmest years on record witness
upsurge in climate change impacts’
g 4_Global mean temperature difference from 1850-1900 (° C)
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‘Raging’ Climate Change - Unprecedented 2023

5
Canadian wildfire emissions hit record  Devastating floods in Italy claim lives

high as smoke reaches Europe and leave thousands homeless

By Gloria Dickie

‘A biblical catastrophe’: death toll rises
to six as Storm Daniel lashes Greece

A ‘ ‘ Aa ‘ ‘ < \ Twenty-one rivers burst their banks after heavy storms across

June 28, 2023 1:13 AM GMT+2 - Updated 2 months ago e pe
country cause landslides and submerge villages

Torrential rain blocks roads, causes power cuts and severs water
supplies

June 12, 2023
September 6, 2023

W4 People call for help as extreme floods engulf houses and roads in Italy - video

Nine people have died and thousands have been evacuated from their homes
after heavy storms wreaked havoc in the northern Italian region of Emilia-
Romagna, causing severe flooding and landslides.

B¢ Greece: residents rescued In helicopters after severe floods - video

Four days of cataclysmic rain have lashed the central Greek region of

[1/4] Flames reach upwards along the edge of a wildfire as seen from a Canadian Forces helicopter surveying the area

Thousands evacuated as w“dﬁres tear near Mistissini, Quebec, Canada June 12, 2023. Cpl Marc-Andre Leclerc/Canadian Forces/Handout via REUTERS/File
through Spanish island of Tenerife Photo Acquire Licensing Rights (3
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Ay=s

-~ . Inpictures: Slovenia faces ‘worst-
e ever natural disaster’ after Wildfire Smoke Blankets Sky Across New York City, Visit
— extreme ﬁooding - Prompting Air-Quality Warnings - WSJ
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Global warming — Europe warming faster -
prepare for more brutal heatwaves

Global mean temperature
between 2013 and 2022 was
1.13-1.17°C warmer than the
pre-industrial level: the
warmest decade on record
European temperatures have
increased faster, by 2.04 to
2.10°C, some cities more
affected: southern Europe

" " ’§m e g o
. . — - ,----2:?7"( _— 3/’
heatl ng Up faSteSt Temperature Anomaly (°C compared to the 1951-1980 average)
S -

| | | |
<-4 -2 2 =4
https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation = o o




Cities- ‘hot spots’ of air pollution and
climate change effects

The urban heatisland effect e
Refers to the increase in temperature in urban environments
compared to surrounding areas.
High temperatures affect
health, increasing the risk of
cardiovascular disease, heat
stroke, sunstroke, dehydration h
and heat-related deaths e consequences are worse
for vulnerable groups, such as
Building materials such as the elderly, babies or people
concrete and asphalt absorb with chronic llinesses
and trap heat, heating up cities ‘

Green areas around
cities stay cooler

|

L

et

=

bk b pasr # b b

B LI o

41 ) s s 1) 11 AR
5 135 62 20 € 45 10T R B3 1 b
e e Y PR I TS =

o A O

e

[
b




‘Europe saw yet another year of increasing temperatures and intensifying climate extremes —
including heat stress with record temperatures, wildfires, heat waves, glacier ice loss and lack of

snowfall’

¥ INDEPENDENT

Europe is the fastest-warming
continent, at nearly twice the

April 22, 2024 average global rate
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Heat
vulnerability
differs across
Europe

We investigated the factors explaining these differences. May
be addressed in adaptation policies

Masselot et al. (2023). Excess mortality attributed to heat and cold: a health impact assessment study in 854 cities in Europe. Lancet Planet

Health

Gasparrini et al. (2022). Small of lated mortality risks in England and Wales: a case time series analysis.
Lancet Planetary Health
i etal. (2023). Assessing indivi locati modifiers of heat effects on respiratory mortality at small area

scale in Europe. Environmental Epidemiology
Zhang et al. (2023). Assessment of short-term heat effects on cardiovascular mortality and vulnerability factors using small area data in
Europe. Environment International
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An ageing population is a vulnerable
population

SSP3 scenario:

» 2010: Ten times as many cold-

Estimated annual deaths in Europe
due to temperature

Climate change will be responsible for an
increase in temperature-related deaths
per year, from 3 079 in 2020 to 64 963 in
2100.

annual n®
of deaths

linked to
climate change

250000

200000 /~

150 600 }
linked to
190 000 demographic change
50000
2020 ST T T T e

Deaths in Europe due to climate
change, by heat and cold

Climate change will cause a significant
increase in heat deaths and a decrease in
cold deaths, resulting in more deaths
overall.

annual n*
of deaths

150 000 -

100 000 -

heat
50000 -

R = = S

\'H | cold

-50000 -
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related deaths as heat-related
deaths

» 2100: Twice as many heat-
related deaths as cold-related
deaths

» Today — year 2100: >2 million
excess deaths attributable to
climate change (SSP370)

» 5-10% of these deaths can be
avoided by reaching WHO

AQG (5 ug/m3)

Masselot P., Gasparrini A. & EXHAUSTION team (in prep.).Contrasting heat and cold-related mortality attributed to climate change in 854 European cities
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Air pollution and climate change

WE BREATHE MR\ N6, 7iY\[¢]2

More people will die of lung diseases in our cities when high temperatures are combined with
high levels of air pollution. This is especially true for those of us who are 65 and older.

@ Change in number of deaths from lung diseases in European cities (%)

- health

EXHAUSTION

www.exhaustion.eu

The good news

Policies that make us less
exposed to heat and air
pollution will be beneficial
for our health and wellbeing.

in association with high temperatures, by different levels of air pollution (PM2.5) { Y1
4
OVERALL ESTIMATE 0SLO ROME BERLIN
META-ANALYSIS OF 148 EUROPEAN CITIES
| | | | | | [ | | | | |
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Low, medium and high levels of air pollution (fine particles PM2.5, pg/m?)
Overall estimate Oslo Rome Berlin
1 1 — & T - 1 1
low  medium  high low  medium  high low  medium  high low  medium  high
4 10 2 2 6 15 9 15 23 o/ 12 2

High temperatures and
low air pollution

Confidence interval: the estimate lies in
this interval, with very high probability

Moderate temperature level: in the study

period, 75% of the days in the city have a

temperature below this level (°C)

Overall estimate  Oslo Rome Berlin
202 153 257 202

High temperature level: in the study period,
1% of the days in the city have a temperature
above this level (°C)

Overall estimate  Oslo Rome Berlin
264 217 296 271



NEWS ANNOUNCEMENT | 10 April 2024 | Joint Research Centre | 3 min read

Wildfires: 2023 among the worst in the EU in this century

A sharp increase in burnt areas was recorded during the summer months of 2023, mostly affecting
the Mediterranean region. By total burnt surface area, 2023 was the fourth worst year since 2000.

Extent of burnt areas in 2023 as reported by EFFIS. Yellow dots refer to areas up to 100 ha,
orange up to 500 ha, pink up to 1000 ha, red up to 5000 ha, purple beyond 5000 ha.
© EU, 2024 - GWIS

Source: https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/wildfires-2023-among-worst-eu-centur



https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/wildfires-2023-among-worst-eu-century-2024-04-10_en

PM,  (ug/m’)

Smoke concentrations from fires
may double by the middle of the century
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US East Coast blanketed in veil of smoke from Canadian fires,

New York City, June 8™, 2023
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Emergency department (ED) visits for asthma
increased during wildfire smoke exposure in New York

Wildfires in Canada, ' e e
June 6-9, 2023

Air Pollution Episode
in New York City

FIGURE. Daily mean particulate matter with aerodynamic diameter 2.5 um and number of asthma-associated emergency department
visits statewide* and selected regions' — New York excluding New York City, June 1-14, 2023
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. 100 160 . 120 25
L = i =z
£ 80 03 £ 100 4 20 ©
g L1209, g o
1 L 100 5 807 %
~ 60 4 ~ 15 4
= = = =
o - 803 o 60 3
§ 401 - 60 m 5 40 10
E L a0 3 E S
= 20 4 o) 2 20 A - ST
g [ 0 g @
o0 L o 0 - -0
1 2 3 4 5 6 7 8 9 1011 1213 14 1 2 3 4 5 6 7 8 9 1011 12 13 14
Date Date
Eastern Lake Ontario region Central region
100 30 120 30
= = =
E 4 L 25 0 £ 100 - L 25
80
2 o Es o
=~ F20 o . 80 F20 o
~ 60 =4 ~ 4
= 2 = =
[an 153 o 60 - F153
S 40 4 D c [
b L1003 T 40 -10 5
L o g o
> 204 | 55 > 4 - =TY <X
= 52 2 20 52 LASNRSY
[ [a]
0 - L0 0 - L0
1 2 3 4 5 6 7 8 9 1011 1213 14 1 2 3 4 5 6 7 8 9 1011 1213 14
Date Date

[ ED visits === Dally mean PM,, == == 10-year baseline PM,_
https://www.cdc.gov/mmwr/volumes/72/wr/mm7234a6.htm

Abbreviations: ED = emergency department; PM; s = particulate matter with aerodynamic diameter <2.5 ym.



@ ERS ERS on Climate
conge sae SRR Change: Position
Statement

Highlighting the threats posed by climate
change to respiratory heaith

Calling for health to be central to the
development of climate change mitigation
strategies and air pollution reduction policies

Urging support from the professional

respiratory community to advocate for the = ~
protection of our planet and for the health of 74 3 ‘/} . .
possie thoths s, Canada wildfires: ERS and ISEE call
g & i

fo immediate action to curb the

g health impact of climate change

EUROPEAN RESPIRATORY JOURNAL
EDITORIAL
AM. VICEDO-CABRERA ET AL.

Climate change and respiratory health: a European Respiratory
Society position statement

na Maria Vicedo-Cabrera ", En elen , Francesco korastiere ’~, Ulrike Genrin N
Ana Maria Vicedo-Cabrera™?, Erik Melén ©3, F Forastiere®®, Ulrike Gehring ©°

Klea Katsouyanni”®, Arzu Yorgancioglu®, Charlotte Suppli Ulrik ©@'%**, Kjeld Hansen'>"?, Pippa Powell'?,
Brian Ward'?, Barbara Hoffmann'® and Zorana Jovanovic Andersen ®1

BREATHE
REVIEW
Z.). ANDERSEN ET AL.

14 June, 2023

https://www.ersnet.org/news-and-features/news/canada-

Climate change and respiratory disease: clinical guidance for wildfires-ers-and-isee-demand-immediate-action-to-curb-the-
. health-impact-of-climate-change/
healthcare professmnals https://erj.ersjournals.com/content/erj/62/2/2201960.full.pdf

ic And N ia Vicedo-Cabrera®®. Barb . % and Erik Melén ©° https://www.ncbi.nlm.nih.gov/pmc/articles/PMC103
Zorana Jovanovic Andersen ©%, Ana Maria Vicedo-Cabrera®>, Barbara Hoffmann® and Erik Melén 65076/pdf/EDU-0222-2022.pdf



Summary of Climate Change and Lung Health

Spreading of aeroallergens (new types, longer seasons), mosquitos and ticks carrying
infectious diseases moving North

More frequent and extreme weather events:

* Increasing temperatures and more frequent heat waves: high temperature / humidity/
dehydration, increase in ozone

* Wildfires: massive air pollution exposure locally, transported for 1,000s miles
* Droughts: high winds, more frequent (desert) dust and sand storms
* Thunderstorms/showers: high winds, heavy precipitation, bursts of allergen release

* Floods: moisture from rainfall increases dampness and mould indoors

Increased frequency/severity of
extreme weather events and
climate variability

uL 0
,;kT)")"k Heat, humidity, etc. Worse air quality
—(
Changes in composition, Altered survival, reproduction

production and spread of and distribution of pathogens
aeroallergens causing respiratory infections

FIGURE 1 Summary scheme of the pathways linking climate change and impacts of respiratory health.



EUROPEAN RESPIRATORY JOURNAL
EDITORIAL
AM. VICEDO-CABRERA ET AL

Climate change and respiratory health: a European Respiratory
Society position statement

Ana Maria Vicedo- (Jabrem , Erik Melén ©°, Francesco Forastiere™®, Ulrike Gehring ¥
Klea Katsuuyannl =, Arzu Yurgancmglu Charlut'te Suppli Ulrik 1011 . Kjeld Hansen'® is , Pippa Pawell'?,
Brian Ward®, Barbara Hoffmans'> and Zorara Jovanovic Andersen @3

Conclusions:
* ERS calls on the health community and policymakers, European Parliament and
governments around the world to urgently reduce emissions of greenhouse gasses
and mitigate effects of climate change
* Air pollutants and greenhouse gases must be seen as a combined problem, and action
must consider all emissions and health consequences
« Strict air quality standards (based on science and fully aligned with WHO 2021 Air
Quality Guidelines) are major public and planetary health opportunity that would:
1) mitigate climate change impacts on our health and our planet,
2) prevent a substantial number of new cases of respiratory (other NCDs) diseases,
and improve life of lung (NCD) patients
« Continued education of clinicians and patients crucially important to mitigate health

effects on respiratory patients



Solid evidence on air pollution and
climate change health effects: we
know enough to act

e 2018, UN recognized air pollution as risk factor for NCDs
WHO air pollution - ‘quiet pandemic’
e 2024, COP28 — health on climate action agenda

Reduction of air pollution is a major public and planetary health
opportunity, that would:
1. Prevent a substantial number of new NCD & deaths
2. Improve life of lung, heart, and other NCD patients
3. Make citizens more resilient to COVID-19 and other seasonal
(influenza) epidemics
4. Help mitigate unprecedented climate change impact on our
health and our planet — mitigate heat effects
5. Cities: car traffic reduction, promotion of active travel, greening
(parks, shade, green roofs)

Clean air as a basic civil right - no one should get sick
or die from breathing
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THANK YOU

zorana.andersen@sund.ku.dk

Photos by Branislav Nenin
University of Copenhagen, Challenge - Data for Good Science
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