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Climate Change and Ambient Air 

Pollution 

Outdoor pollution 
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General facts about pollutant exposure and 

asthma exacerbation 

• Generally, increases in asthma exacerbation occurs 24-48 

hours after the pollutant exacerbation 

• Often, exacerbations occur with pollutant exposures less 

than current NAAQS standards 

• Pollutants enhance response to allergen 
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Actions of Inhaled Pollutants 

• Ozone 

» Acute airway 

inflammation 

» Increased airway 

reactivity 

» Temporarily 

immediate 

decrease in lung 

function 

» Increased airway 

reactivity 

(twitchiness) 

 

• PM 

» Acute airway 

inflammation 

» Some increased 

airway reactivity 

(twitchiness) 

» May decrease lung 

function 

» CV effects 

• Coagulation 

• HRV 
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Asthmatics are more susceptible to ozone effects and have 

increased response to allergens after ozone exposure 

Effect of 0.16 ppm O3 on Immediate Bronchial 
Responses to Inhaled Allergen
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AQI-PM 
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Anticipated increases in ozone levels in 2030 due to 

increased greenhouse gas emissions 
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Similar increases in particulate matter as well 



Wildfires and woodsmoke 

An emerging threat 
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Aerial Photos of exposed areas of NC with 

2008 Eastern NC wildfires 
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Asthma ED visits and risk of adverse 

health outcomes with the wildfires 
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Climate Change: Impact on Allergens and 

Viruses 

 
 



Singer BD, Ziska LH, Frenz DA, Gebhard DE, Straka JG (2005) Increasing Amb a 1 content 

in common ragweed (Ambrosia artemisiifolia) pollen as a function of rising atmospheric 

CO2 concentration. Functional Plant Biology 32, 667–670. 
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Increased CO2 linked to increased Ragweed Pollen and 

increased Amb a 1 concentration/mg pollen 



Change in the length (days) of ragweed pollen season as a function of frost-free days with latitude for 

the period 1995–2009.  

Ziska L et al. PNAS 2011;108:4248-4251 

©2011 by National Academy of Sciences 
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 Fig. 2. RSV incidence in Florida compared to temperature and rainfall 

(June 2010 to May 2013). 

Stuart Paynter,  Peter D. Sly,  Robert S. Ware,  Gail Williams,  Philip Weinstein 

 The importance of the local environment in the transmission of respiratory syncytial virus ☆ ☆☆ 

Science of The Total Environment, Volume 493, 2014, 521–525 

http://dx.doi.org/10.1016/j.scitotenv.2014.06.021 24 



Potential Interventions 

Personal and Societal 
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Copyright restrictions may apply. 

Friedman, M. S. et al. JAMA 2001;285:897-905. 

Mean Levels of Major Pollutants Before, During, and After the 1996 Summer Olympic 
Games as a Percentage of the National Ambient Air Quality Standard (NAAQS) 
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Friedman, M. S. et al. JAMA 2001;285:897-905. 
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Ensemble-mean U.S.-average population-weighted annual 8-h-max O3 and PM2.5 in 2000, 2050, and 2100 under REF, POL4.5, and 

POL3.7 scenarios. 

Published in: Fernando Garcia-Menendez; Rebecca K. Saari; Erwan Monier; Noelle E. Selin; Environ. Sci. Technol.  2015, 49, 7580-7588. 

DOI: 10.1021/acs.est.5b01324 

Copyright © 2015 American Chemical Society 
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Summary 

• Asthma is characterized by increased response to a number of 

agents 

» Air pollutants 

» Allergens 

» Viruses 

• Climate Change will increase:  

» Air pollutants 

» Allergens 

» Viral seasons 

• It is still possible for: 

» People to protect themselves from asthma attacks due to pollution 

and other agents 

» Decrease the impact of climate change with environmental policy 
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