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Ambient air pollution: complex mixture 
of 100’s of pollutants 

Gases: NOx, SOx, Ozone, CO etc. 
Particles: various sizes and constituencies 

(Science, 2005; 307:1858) 



AIR POLLUTION IN THE PO RIVER PLAIN  
(JRC ISPRA, 2009) 



  

Annual mean concentration of PM10 in 2011 

EEA, 2013 



  

Annual mean concentration of PM2.5 in 2011 

EEA, 2013 
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Air pollution  health effects pyramid 
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Updated from Rückerl et al. 2011  

§ Changes in repolarisation 

▪ Metabolic disorders 
▪ Diabetes 
▪ Liver Disorders 

Metabolism 

 

Organs of the human body that can be affected 
by air pollution 

▪ Respiratory mortality 
▪ Respiratory symptoms 
▪ Rhinitis/Pneumonia 
  Airways pneumonia 
  Decreased lung function 
  Decreased lung growth 
  Lung cancer 
 

▪ Changes in blood pressure 
▪ Endothelial function 
▪ Increased blood coagulation 
  Systemic  inflammation 

▪ Stroke 
▪ Diseases of the central 
  Nervous system 
 

▪ Cardiovascular mortality 
▪ Cardiovascular hospital 
  admission 
▪ Changes in heart rate 
  variability  

▪ Premature birth 
▪ Decreased birth weight 
▪ Decreased foetal growth 
Intrauterin growth retardation  



Definitions 

•  Susceptibility: The likelihood of producing a 
significantly larger-than-average response to a 
specified exposure to air pollutants. 

•  Vulnerability: The likelihood of being unusually 
severely affected by air pollutants either as a result 
of susceptibility to the effects of these substances 
or as a result of a greater than average exposure. 
“Susceptibility” is thus seen as a subset of 
“vulnerability”. 

 
(WHO working Group, 2004) 



•  Gender 
•  Age 
•  Socioeconomic status 
•  Obesity 
•  Pre-existing diseases 

•  Env Health Perspectives,  2012 



Model of susceptibility  
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Air pollution  during pregnancy  and lung 
function in newborns: a birth cohort study 

 

Letzin P, et al. Eur Respir J 2009: 33: 594 

Probability to have low lung function at 8 
yrs of age is associated with air pollution  
Results from 5 European birth cohorts 
Gehring et al, Env Health Perspect in press  



Associations of PM2·5 
concentrations during 
pregnancy with low  
birthweight at term, 
restricted to 
concentrations less than 
specified values 

Lancet Respiratory, 
2013 



Introduction: To provide new, clear, and meaningful 
information on the health effects of air pollution in Europe. 
Among others, it assessed the health and monetary benefits of 
reducing short and long-term exposure to particulate matter 
(PM) and ozone in 25 European cities 

Assessing the public health impacts of urban air 
pollution in 25  European cities: results of the 
Aphekom project 
 

Medina S et al. Science of the Total Envirnment 2013; 449:  390 
 
 

Conclusion: European citizens are still exposed to 
concentrations exceeding the WHO recommendations. 
Aphekom provided robust estimates confirming that reducing 
urban air pollution would result in significant health and 
monetary gains in Europe 



  

Air pollution and health in Rome 

Cesaroni G et al., 2012 



 

u Respiratory diseases 
–   Lung cancer 
–   COPD/Asthma 
–   Others? 

 

 

Air pollution and  diseases 





Lung cancer is one of the most common cancers and has a poor 
prognosis. Active smoking is the main cause, but occupational 
exposures, residential radon, and environmental tobacco smoke 
are also established risk factors. 
Furthermore, lower socio-economic position has been associated 
with a higher risk for lung cancer. Ambient air pollution, 
specifically particulate matter with absorbed polycyclic aromatic 
hydrocarbons and other genotoxic chemicals, is suspected to 
increase the risk for lung cancer. 

 

Air pollution and lung cancer incidence in 17 European  
cohorts: prospective analyses from the  European  Study  of 
Cohorts  for Air Pollution  Effects (ESCAPE)  
 

Lancet Oncol  2013;  14: 813 

Several epidemiological studies have shown higher risks for lung 
cancer in association with various measures of air pollution and 
suggested an association mainly in non-smokers and never-
smokers and in individuals with low fruit consumption. 

In developed countries, overall lung cancer incidence rates have 
stabilized during the past few decades, but major shifts have 
been recorded in the frequencies of different histological types of 
lung cancer, with substantial relative increases in 
adenocarcinomas and decreases in squamous cell carcinomas 





Interpretation 
 

Our study supports the role of ambient 
particulate matter air pollution in the 
development of lung cancer even at 
concentrations below current European 
Union limit values. Our study overcomes 
several limitations of previous studies, 
having a large sample size, broad 
European coverage, retrospective 
exposure assessment, adjustment for a 
wide range of potential confounders, and 
incident lung cancer as the outcome.  
Particulate matter air pollution is 
ubiquitous, and on the basis of our 
results, further reductions in particulate 
matter air pollution can be expected to 
reduce the number of lung cancer cases 
in Europe 
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Air pollution and  diseases 



u COPD is characterized by irreversible airflow 
limitation, inflammation in the airways, and a range 
of systemic pathologies and comorbidities. 
Spirometry is essential for the definition of ‘COPD’ 
and it provides the basis to describe the severity of 
COPD 

u COPD is presently the fourth leading cause of 
death, and it is predicted to become the third 
leading cause by 2030, making this disease one of 
the major health challenges in the future 

 

u COPD is a risk factor for the development of lung 
cancer, itself a leading cause of death globally 

 

 

COPD: the problem dimension 



Does Air Pollution cause COPD? 
 

 

Air pollution is a cause of COPD-exacerbations 

Air pollution affect lung function growth and 
decline 

Air pollution increase the frequency of ccute 
exacerbation of COPD 

 



Children growing up close to busy roads  
have a 60-70% increased risk to develop asthma 

 
(Perez et al, AmJPubH2009;  

Brandt et al, Eur Respir J 2012 online) 
Example estimated for Long Beach & Riverside 

(South California) 

Children age 0-17:         total ~210‘000 
Children with asthma due to traffic:  

 ~2‘300                (6-9% of 
all asthma cases) 

Asthma COSTS due to air pollution   ~18 Mil $ /yr 
 

these costs correspond to  
•  6% of annual budget for health and welfare of Riverside 
•  21% of annual expenses of Department for Health & 

Human Services in Long Beach 
 

 



Rationale: There is increasing evidence that short-term  
exposure to air pollution has a detrimental effect on respiratory  
health, but data from healthy populations, particularly infants,  
are scarce. 

 

A Prospective Study of the Impact of Air 
Pollution on Respiratory Symptoms and 
Infections in Infants 
 
 

Stern J et al.  Am J Respir Crit Care Med 2013; 187: 1341 

 Study design: A cross-sectional study was conducted on 
children and adolescents from Galicia (North-West Spain). 



 

A Prospective Study of the Impact of Air 
Pollution on Respiratory Symptoms and 
Infections in Infants 
 
 

Stern J et al.  Am J Respir Crit Care Med 2013; 187: 1341 

Methods: children from schools randomly selected, answered a 
self-administered questionnaire included questions on asthma 
symptoms and some risk factors. The association between self-
reported truck traffic on the street of residence and symptoms of 
asthma were investigated by logistic regression adjusted for body 
mass index, maternal education and parental smoking. 

Conclusions: The results of this study appear to support a 
distinct effect of truck traffic on asthma symptoms depending on 
the age and sex of the exposed population, being more harmful 
for young males 
 



Am J Respir Crit Care Med 2013; 187: 1341  
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Air pollution and  diseases 



Objectives: Varying levels of evidence exist for the contribution 
of indoor air pollution and environmental tobacco smoke as a 
risk factor for tuberculosis (TB). Despite a similar mechanism 
of action, the influence of outdoor air pollution exposure as an 
independent contributor to TB disease has yet to be explored. 

 

Correlation of ambient pollution levels and heavily 
trafficked roadway proximity on the prevalence of 
smear-positive tuberculosis 
 
 

Jassal  MS et al.  Public Health 2013; 127: 268 

This preliminary study hypothesizes that individuals who reside 
proximal to elevated pollutant exposures are likely to have a 
greater burden of disease e as evidenced by sputum smear-
positive TB. 

Results: Single factorial models yielded a significant correlation 
of smear-positive status and residential exposure to PM2.5. 



Conclusions: This is the first report linking ambient pollution 
exposure as a risk factor for TB. 
PM2.5 may have the potential to impact TB lung pathology as  
evidenced by the linkage of fine particulate matter levels and  
smear-positive TB. 

 

Correlation of ambient pollution levels and heavily 
trafficked roadway proximity on the prevalence of 
smear-positive tuberculosis 
 
 

Jassal  MS et al.  Public Health 2013; 127: 268 



  

Gain in life expectancy (months) in 25 Aphekom cities for 
a decrease in PM2.5 to WHO AQG (10 µg/m3) (age 30+)  
 



Summary 

Current levels of air pollution result in  

Acute respiratory health problems 

Chronic respiratory diseases including lung 
cancer 

Those effects are preventable through 
progressive clean air policies to reach the 
WHO guideline values for air quality 

Conclusions  



Janez Potočnik 
European Commissioner for 

Environment 
 

"If you think the economy is more 
important than the environment, try 
holding your breath while counting 

your money" 


