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Pollution 

2 Global Burden of Disease Study 2012, Lancet 

being attributable to 
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Pollution 

 Airborne particulate matter (PM)  

 Ozone 

 Nitrogen dioxide (NO2) 

 Volatile organic compounds (benzene) 

 Carbon monoxide (CO) 

 Sulphur dioxide (SO2) 
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• Road traffic 

• Power generation 

• Industrial sources 

• Residential heating 
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Six-cities and APHEA studies: HR 1.26-1.97 
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N Engl J Med 1993;329:1753–1759 

Not the result of harvesting  
 

(mortality displacement, or  

advancement of death by 

no more than a few days for 

severely ill individuals) 
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Mechanistic insight 
   

Classical pathway 
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two hypotheses have 

Mills Nat Clin Pract 2009 

 CRP 

 Plasma fibrinogen 

 Plasma viscosity 

 Adhesion molecules 

Lancet 1995 
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Overall, the proarrhythmic potential 

Oxidative stress 
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„Reverse preconditioning“ 
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Peters Circulation. 2001 
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Mechanistic insight 
 

Alternative pathway:  

direct translocation 
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Mechanistic insight 
 

Alternative pathway 
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Yatera Am J Physiol 2008 
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Factor XII activation is essential to sustain the procoagulant 

effects of particulate matter 
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Kilinc et al, J Thromb Haemost 2011 

Courtesy Prof H. Ten Cate 

http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2011.04280.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2011.04280.x/full
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(Aircraft) noise 
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Noise 
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How loud is too loud? 
 

 WHO recommends <40dB(A) during the night 

                 <55dB(A) during the day 
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Kälsch Eur H J 2013 

about 40% of the population in EU countries Groups at risk:  

- Children 

- Chronically ill, elderly 

- Shift workers 

- Less affluent 

40% 

20% 

HR 1.07-1.18 
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Pathophysiological reactions to stress 
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Henry and 

Stephens, 1977 
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Subcortical arousal – annoyance is not necessary 
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Basner M, et al. Physiol Meas. 2008;29:1089-1103. 
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Ergebnisse 
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 Aircraft noise at night induces: 

 Endothelial dysfunction 

 Oxidative stress 

 Catecholamine release 

 Increased vessel stiffness(PTT) 

 

 

 Implaired sleep quality 

 

 

 No habituation, rather priming 

 

 Independent of annoyance 
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is in general higher during the first nights of 

Schmidt FP et al. Eur Heart J. 2013 
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Ergebnisse 
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OR 1.07-1.17 in different studies 
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Odds ratio of mi and hypertension Hypertension 

 Ischaemic heart disease 

 Stroke 

 Dementia 

 Diabetes mellitus 
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Summary 

 

 
 

 Implications: 

 Ischemic heart disease 

 Arrhythmias 

 Heart failure 

 ICD discharge 

 Hypertensive crises 

 Ischemic stroke 
 

 Habituation/priming, harvesting 

 Annoyance 

 Additive effect 

 No randomized study possible 

 Political implications 
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