Lijdt het hart ook onder
vervuilde lucht?

Prof dr Marc Claeys
Dienst cardiologie,UZA -



Alir pollution: sources — fossil fuels

Fertilizer ™

Industry, Power Plants, Sewage Treatment
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* Ultra-fijnstof

AlIr pollution: most important pollutants
Verbrandingsdeeltjes,

&Fossil Fuel _ )
Particulate matter: fijn stof
verkeersuitstoot, etc.

< 0.1pm {micron) in dlameter

° PM2.5

Fijnstof, verbrandingsdeeltjes,
organische verbindingen, metalen etc.
< 2.5 pm {micron) in diameter

Six
Common
Pollutants

CO2. no pollutants but greenhouse gas ! Global warming and climate change I 40




Air pollution in London: Claude Monet (1904)

Great Smog (5-9 dec 1952)

4000 premature death’s 1!

House of Parliament: the sun shining through the smog
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Diesel traffic and lung function in asthma patients
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N Engl J Med 2007; 357:2348-2358

2 h walking in Hyde park

2 h walking in Oxford street
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Airpollution and acute heart attack in Belgium ==

A case-crossover study (2009-2013)

5 January 2012
PM= 10
n=3 STEMI

17 January 2012
PM=47
n=11 STEMI
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PM,; : OR 1,03
NO, : OR 1,05

A 10 pg/m3

J.F. Argacha,... Claeys MJ ,
International Journal of Cardiology, 2016
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Plausible biological mechanismes linking air pollution

1o atherothrombotic events

Direct transmission
UFM/soluble metals

Pulmonary reflexes

Pulmonary oxidative
. . stress and inflammation Autonomic nervous system
-1 Blood circulation 0S/PS A
l Systemic circulation spill-over

Systemic oxidative stress and inflammation

Acute phase response

Atherosclerosis Endothelial dysfunction Clotting factors ¥
progression Mlcrovasculq‘sfunctlon Plaque vulnerability ¥
ATHEROTHROMBOSIS

£

Vasoconstriction,
BP »
Platelet activation

Claeys et al, EHJ 2017, 38; 955
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AIr pollution and cardio-pulmonary mortality
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Pope et al, Environ Health Perspect. 2019 (USA)



Alir pollution and attributable excess of deaths
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100

Excess deaths/ (1 000 kmz)

J. Lelieveld et al, EHJ March 2019
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Ischemic
heart
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Environmental triggers: temperature !!

N=15964 Belgian STEMI treated with pPCI (2006-2009)
Number of STEMI/week
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Claeys et al, Acta cardiologica 2015
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Plausible biological mechanisms linking cold
nrombotic events

exposure to atherot
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Solutions for air pollution:

Beijing Olympics 2008

Rich et al JAMA. 2012;307(19):2068-2078

stop use of fossil fuel

*P<0.001
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STEMI epidemics during corona lock down in Belgium
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Claeys et al Acta Cardiologica, 2020
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AIr pollution: national daily mean of PM2,5 (2009-2013)
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» In Belgium, 17.5 % of days > PM 2.5 daily limit of EU target




Solution for air pollution
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