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Outdoor Pollution and Respiratory Diseases

Thurston GD et al. , ERJ. 2017



ERS ”Air quality and health” report 2010

Outdoor Pollution and Respiratory Diseases



Outdoor Pollution and Respiratory Diseases 

The Beginning of a Process

Childhood Adulthood

Valavanidis A et al.

Ecotoxicol Rev. 2008



Outdoor Pollution and Respiratory Diseases 

The Beginning of a Process



Chronic Respiratory Effects of Pollution

• Chronic cough

• Increased Phlegm Production

• Breathlessness 

• Atopy

• COPD

• Asthma

• IPF

• Lung Cancer

• Increased Mortality

Brunekreef et al., Lancet. 2002

Dockery DW et al., NEJM. 1993

Limaye et al., Breathe. 2010

Conti et al., ERJ. 2018

Even in never smokers!



The RHINE study - Population

• 7 Northern European study centres

• Time points: 1990, 2000 and 2010

• N = 7466

Johannessen et al., ERJ. 2018



Geocoded residential addresses at each time point

Annual average air pollution concentrations evaluated

PM2.5 µg/m³ 0 years ago

PM10 µg/m³ 10 years ago

NO2 µg/m³ 20 years ago

Outcome: evaluate risk of all-cause and respiratory 
sick leave in the last 12 months

The RHINE study - Exposures and outcomes

Johannessen et al., ERJ. 2018



• Multilevel logistic regression
model

• OR for respiratory sick leave
per quartile increase in
exposure

• Multivariate models, adjusted for
same exposure in the other time
periods, sex, smoking,
education, previous health-
related work change

The RHINE study - Results

OR

Johannessen et al., ERJ. 2018



Air pollution exposure in a general population was associated with an 
increased risk of sick leave 20 years later

The RHINE study - Conclusions

Johannessen et al., ERJ. 2018

Even low air pollution levels have adverse health effects over time

Healthcare Cost



Exacerbations and 
Severe Air Pollution Episodes (SAPEs)

Macro Risk

• Pneumonia

• Asthma Exhacerbation

• COPD Exhacerbation

• Hospital Admission

Micro Damage

• Increase in lung oxidative stress

• Surfactant abnormalities

• Induction of inflammation and
fibrogenic mechanisms

• Telomere shortening

Zanobetti A et al., Environ Health Perspect. 2000

Faustini A, et al., Epidemiology. 2012



Exhacerbations and Acute Pollution

Johannson et al., ERJ. 2014

Juarez et al., J Thorac Dis. 2015

“Increased ozone and nitrogen dioxide exposure over the preceding 6 weeks was 

associated with an increased risk of acute exacerbation of idiopathic pulmonary 

fibrosis, suggesting that air pollution may contribute to the development of this 

clinically meaningful event.”

1 and 3 month mortality rates after AE-IPF: 

60% and 67%, respectively



Counseling
the Patient with a Respiratory Disease 

General Principles

• Avoid exposures to high levels of
pollution

• Be careful of urban cycling and
similar exposures

• Take in consideration the distance
from busy motorways when
choosing where to live/study

Limaye et al., Breathe. 2010



• Reduce outdoor activities when
the air quality indexes are in the
unhealthy range

• Increase peak expiratory flow
checks during periods with poor
air quality

Limaye et al., Breathe. 2010

Counseling
the Patient with a Respiratory Disease
Severe Air Pollution Episodes (SAPEs)



Face Masks / Particulate Filters

Differences due to different type of construction 

material and types of filter used

Scientific data is currently limited
Pacitto et al., Sci Total Environ. 2019

Counseeling
the Patient with a Respiratory Disease
Severe Air Pollution Episodes (SAPEs)



Antioxidant supplementation

• N-acetyl cysteine

• Sulforaphane (brussels sprouts, turnips, cabbage, broccoli
and cauliflower).

• Vitamin C, Vitamin A, Vitamin E at high doses

Eat Fruits and Vegetables

Counseeling with the Patient - Interventions

Limaye et al., Breathe. 2010



Conclusion

•Both acute and chronic exposure to air pollutants,
although of low level, causes important clinical
consequences

•We need to implement national prevention policies

• Patients must be informed and educated about
pre-exposure prevention, although evidence is
scarce at the moment



Spotlight on clean air and health. 

ERS. 2013



“If you think the economy is more important than the 

environment, try holding your breath while counting your 

money”

Prof. Guy McPherson, 2009

School of Natural Resources, University of Arizona
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