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A comparative risk assessment of burden of disease and
injury attributable to 67 risk factors and risk factor clusters |
in 21 regions, 1990-2010: a systematic analysis for the
Global Burden of Disease Study 2010
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AIlr Pollution and
Cardiovascular Disease
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Global association of air pollution and heart failure:
a systematic review and meta-analysis

Anoop 5V Shah, Jeremy P Langrish, Harish Nair, David AMcAllister, Amanda L Hunter, Ken Donaldson, David E Newby, NicholasL Mills

Number of events % risk (95% CI) Number of estimates
15200599 212 (1-42 to 2-82) 11

1200174 1.44 (1-02 to 1-85)

332357 1.06 (0-59 to 1-53)
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Global association of air pollution and heart failure:

a systematic review and meta-analysis

Anoop 5V Shah, Jeremy P Langrish, Harish Nair, David A McAllister, Amanda L Hunter, Ken Donaldson, David E Newby, Nicholas L Mills
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EXPOSURE TO TRAFFICAND
ACUTE MYOCARDIAL INFARCTION
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Diesel Exposure Chamber
Umea, Sweden
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Forearm Venous Occlusion
Plethysmography
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Forearm Blood Flow
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Vasomotor Effects
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Procoagulant Effects of
Air Pollution
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Lucking et al. Eur Heart J. 2008;29:2043-3051
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Ischemic and Thrombotic Effects of Dilute Diesel-Exhaust
Inhalation in Men with Coronary Heart Disease
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What Component is
Responsible for the Adverse
Effects of Diesel Exhaust

Gases, Particles or Combustion-derived Nanoparticles




MAPCEL
Mobile Ambient Particle
Concentrator Exposure Laboratory
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Are combustion-derived
nanoparticulates responsible
for the adverse effects?

16 Healthy
volunteers

Double blind randomised
cross-over study

N

Filtered diesel Ultrafine carbon
exhaust particles

Forearm vascular studies to assess vasomotor and fibrinolytic function

Mills et al. Eur Heart J 2011:32:2260-2671
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Diesel Gaseous Exposure
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Carbon Particle Exposure
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Alternative interventions
to reduce exposure:
Retrofit Exhaust Particle Traps




Particle Trap Efficiency

Filtered Diesel
Exhaust Diesel Exhaust

NO, ppm 2.09x0.15 9.72x0.33

NO,, ppm 3.44+0.33 0.69+0.02
NO,, ppm 5.53+0.44 6.40=0.34

Total gaseous 0.84=0.06 0.91£0.05
hydrocarbons, ppm

Total PM mass 7.2x2.0 32010
concentration, pg/m?

Fine particle number 30300 150 000—200 000
concentration, n/cm?

Lucking et al. Circulation 2011;123:1721-1728



Particle Traps Improve Blood
Flow and Clot Dissolution
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Alir Pollution Goes With the Flow
(of Traffic!)

National Atmospheric Emissions Inventory (NAEI), 2005



Global Air Pollution Emissions

N

Annual mean PM, in residential areas (ng/m?) h

Beljing 106 Edinburgh 18
Buenos Aries 107 London 40
Calcutta 153 Los Angeles 38
Delhi 187 Mexico City 69
Karachi 220 Tokyo 43

Source: The World Bank, Development Economics Research Group Estimates 2006



XXIX Olympic Games

Beljing
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Air Quality in Beljing

"Real-time" PM, 5 Concentration

24™ July 2008
Beijing City Centre

Time (hours)



Air Quality in Beljing
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Air Pollution Study
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Alternative interventions
to reduce exposure: face masks




Face Masks
Less Symptoms &
Perceived Effort

Perceived workload
Actual workload, METS

Langrish et al. Environ Health Perspect 2012;120:367-372



| ower Blood Pressure

Face masks

& Less Heart Stress
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Scotland
Land of the Brave!




No smoking
It is against the law
to smoke in these
premises



The STOPIT Study

O Before legislation, 2005-2006 [ After legislation, 2006—2007
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Figure 1. Admissions for Acute Coronary Syndrome According to Month before and after Smoke-free Legislation.

Pell et al. N Engl J Med 2008;359:482-491



Stroke

Confirmed stroke events per 100,000 popn.
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Conclusions

Self-induced and environmental air pollution is associated
with acute and chronic cardiovascular disease

Air pollution causes adverse effects on endothelial
function, fibrinolysis and coagulation

Combustion-derived nanoparticulate appears to be the
primary mediator of these adverse effects

Strategies to eliminate or reduce particle exposure appears
to reduce the harmful effects of air pollution
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