







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Reviews Cardiology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews cardiology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 25 November 2008



                    Adverse cardiovascular effects of air pollution

                    	Nicholas L Mills1, 
	Ken Donaldson1, 
	Paddy W Hadoke1, 
	Nicholas A Boon1, 
	William MacNee2, 
	Flemming R Cassee2, 
	Thomas Sandström3, 
	Anders Blomberg3 & 
	…
	David E Newby1 

Show authors

                    

                    
                        
    Nature Clinical Practice Cardiovascular Medicine

                        volume 6, pages 36–44 (2009)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        570 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Air pollution is increasingly recognized as an important and modifiable determinant of cardiovascular disease in urban communities. Acute exposure has been linked to a range of adverse cardiovascular events including hospital admissions with angina, myocardial infarction, and heart failure. Long-term exposure increases an individual's lifetime risk of death from coronary heart disease. The main arbiter of these adverse health effects seems to be combustion-derived nanoparticles that incorporate reactive organic and transition metal components. Inhalation of this particulate matter leads to pulmonary inflammation with secondary systemic effects or, after translocation from the lung into the circulation, to direct toxic cardiovascular effects. Through the induction of cellular oxidative stress and proinflammatory pathways, particulate matter augments the development and progression of atherosclerosis via detrimental effects on platelets, vascular tissue, and the myocardium. These effects seem to underpin the atherothrombotic consequences of acute and chronic exposure to air pollution. An increased understanding of the mediators and mechanisms of these processes is necessary if we are to develop strategies to protect individuals at risk and reduce the effect of air pollution on cardiovascular disease.


Key Points

                	
                  Exposure to air pollution is associated with increased cardiovascular morbidity and deaths from myocardial ischemia, arrhythmia, and heart failure

                
	
                  Fine particulate matter derived from the combustion of fossil fuels is thought to be the most potent component of the air pollution cocktail

                
	
                  Particulate matter upregulates systemic proinflammatory and oxidative pathways, either through direct translocation into the circulation or via secondary pulmonary-derived mediators

                
	
                  Exposure to particulate matter has the potential to impair vascular reactivity, accelerate atherogenesis, and precipitate acute adverse thrombotic events

                
	
                  In patients with coronary heart disease, exposure to combustion-derived particulate can exacerbate exercise-induced myocardial ischemia

                
	
                  Improving air quality standards, reducing personal exposures, and the redesign of engine and fuel technologies could all have a role in reducing air pollution and its consequences for cardiovascular morbidity and mortality
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                    Figure 1: The hypothetical effector pathways through which airborne particulate matter influences cardiovascular risk.[image: ]


Figure 2: The mechanisms through which combustion-derived nanoparticulate matter causes acute and chronic cardiovascular disease.[image: ]


Figure 3: Clinical consequences of diesel exhaust inhalation in patients with coronary heart disease.[image: ]
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