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The American Lung Association appreciates the effort that has gone into the preparation 
of this third external review draft of the Integrated Science Assessment (ISA) for ozone.  
We believe it provides a sound basis for moving forward with the review of the primary 
National Ambient Air Quality Standards (NAAQS) or ozone.   
 
We would like to offer a few comments on the present draft. 
 
 
Roadmap of Respiratory Health Effects 
 
First, it would be extremely helpful to include a flow diagram illustrating the cascade of 
respiratory health effects induced by ozone exposures.   
 
CASAC suggested removing some other diagrams from the beginning chapters of the 
second draft ISA.  We have in mind a different sort of diagram -- something  similar to 
that used to illustrate the cardiovascular effects of particulate matter.   
 
This is important because, as the regulatory process moves forward, health endpoints are 
too often viewed in isolation.   
 
For instance, the risk assessment reports on lung function decrements as if they are a 
stand-alone health effect.   
 
To the contrary, the declines in FEV1 are just one endpoint that could be readily 
quantified for purposes of the risk assessment.  Ozone not only depresses lung function 
but also causes inflammation, heightened airway responsiveness, coughing wheezing, 
shortness of breath, increased responsiveness to allegens, and reduced ability to fight off 
respiratory infections, as well as more serious effects such as altered development of the 
respiratory tract, asthma exacerbations, increased risk of developing asthma and even 
increased risk of premature death.  These respiratory effects may in turn affect the 
cardiovascular system.   
 
Further down the line, when evaluating the results of the risk assessment, it is important 
to have a diagram indicating the relationship between lung function, the most readily 
quantified health effect, and the whole cascade of other harms induced by ozone.   
 
 
Background Concentrations 
 
In this review, EPA has moved from a discussion of “policy relevant background” to a 
newly defined “North American Background.”  More precise regional and seasonal 
estimates are provided.  The policy implications of this shift are unclear at this time, but it 
appears that this change could impact the risk assessment results.   
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The lungs do not distinguish the source of the ozone – natural or manmade, homegrown 
or imported from abroad.  We breathe polluted air and our bodies respond accordingly.  
Ozone and other photochemical oxidants are powerful oxidizing agents regardless of the 
source of precursors.  The science assessment can try to characterize a background 
concentration but our lungs are taking in the manmade pollution on top of the background 
ozone and are responding accordingly to the total exposure.  The risk assessment and 
policy assessment must take this into account.   
 
 
Air Quality Characterization 
 
2012 was a hot, hazy summer.  Already, we know that there were more ozone violations 
in 2012 than in any of the four prior years (2008, 2009, 2010, 2011).  More areas were 
affected, there were more violation days, and higher concentrations.   
 
The ozone season is not over, and we do not yet have quality-controlled data for 2012.  
Nevertheless, it is important that the ISA and documents that flow from it acknowledge 
the fact that air quality representations based on 2008-2010 may grossly underestimate 
present-day (and possibly future) ozone concentrations.   
 
 
New Scientific Evidence 
 
The draft ISA frames a new rubric for the classification of susceptible populations.  
Although the policy implications are not spelled out, the emphasis is on protecting those 
susceptible populations where the evidence is “adequate” to demonstrate increased risk 
relative to the general population.   
 
In order to protect public health from the well-established harms of ozone at 
concentrations below the current standards, the American Lung Association urges that 
this review move forward quickly.  Nonetheless, the delay caused by the preparation of a 
third draft ISA means that the science has moved forward since the mid-2011 cutoff for 
the inclusion of studies.  EPA’s usual practice under such circumstances is to issue a 
provisional assessment of new science to identify any studies that might alter the general 
assessment of the science.   
 
There are several studies of note published since July 2011 that may have bearing on the 
identification of susceptible population, the causal findings, or other aspects of the 
review. EPA should consider prominent new studies for inclusion in the final ISA.  We 
believe this can be accomplished without requiring additional CASAC review.   
 
 
Cardiovascular effects  
 
Devlin RB, Duncan KE, Jardim M, Schmitt MT, Rappold AG, Diaz-Sanchez D. Controlled exposure of 
healthy young volunteers to ozone causes cardiovascular effects. Circulation. 2012 Jul 3;126(1):104-11. 
Epub 2012 Jun 25. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Devlin%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
http://www.ncbi.nlm.nih.gov/pubmed?term=Duncan%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
http://www.ncbi.nlm.nih.gov/pubmed?term=Jardim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
http://www.ncbi.nlm.nih.gov/pubmed?term=Schmitt%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
http://www.ncbi.nlm.nih.gov/pubmed?term=Rappold%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
http://www.ncbi.nlm.nih.gov/pubmed?term=Diaz-Sanchez%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22732313
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Perepu RS, Dostal DE, Garcia C, Kennedy RH, Sethi R. Cardiac dysfunction subsequent to chronic ozone 
exposure in rats. Mol Cell Biochem 2012; 360 (1-2): 339-45.  
 
Spencer-Hwang R, Knutsen SF, Soret S, Ghamsary M, Beeson WL, Oda K, Shavlik D, Jaipaul N. Ambient 
air pollutants and risk of fatal coronary heart disease among kidney transplant recipients. J Expo Sci 
Environ Epidemiol. 2011 Sep-Oct;21(5):541-7. doi: 10.1038/jes.2011.18. Epub 2011 Apr 27. 
 
Jia X, Song X, Shima M, Tamura K, Deng F, Guo X. Acute effect of ambient ozone on heart rate 
variability in healthy elderly subjects. J Expo Sci Environ Epidemiol 2011 Sep-Oct; 21 (5): 541-7. 
 
Ren C, O'Neill MS, Park SK, Sparrow D, Vokonas P, Schwartz J. 
Ambient temperature, air pollution, and heart rate variability in an aging population. Am J Epidemiol. 2011 
May 1;173(9):1013-21. Epub 2011 Mar 8. 
 
Huang W, Zhu T, Pan X, Hu M, Lu SE, Lin Y, Wang T, Zhang Y, Tang X. 
Air pollution and autonomic and vascular dysfunction in patients with cardiovascular disease: interactions 
of systemic inflammation, overweight, and gender. Am J Epidemiol. 2012 Jul 15;176(2):117-26. Epub 2012 
Jul 4. 
 
 
Respiratory Effects: 
 
Choi M, Curriero FC, Johantgen M, Mills ME, Sattler B, Lipscomb J. 
Association between ozone and emergency department visits: an ecological study. Int J Environ Health 
Res. 2011 Jun;21(3):201-21. 
 
Avdalovic MV, Tyler NK, Putney L, Nishio SJ, Quesenberry S, Singh PJ, Miller LA, Schelegle ES, 
Plopper CG, Vu T, Hyde DM. Ozone Exposure During the Early Postnatal Period Alters the Timing and 
Pattern of Alveolar Growth and Development in Nonhuman Primates. Anat Rec (Hoboken). 2012 Aug 13. 
doi: 10.1002/ar.22545 
 
Groves AM, Gow AJ, Massa CB, Laskin JD, Laskin DL. 
Prolonged Injury and Altered Lung Function after Ozone Inhalation in Mice with Chronic Lung 
Inflammation. Am J Respir Cell Mol Biol. 2012 Aug 9. [Epub ahead of print] 
 
Kesic MJ, Meyer M, Bauer R, Jaspers I. Exposure to ozone modulates human airway protease/antiprotease 
balance contributing to increased influenza A infection. PLoS One. 2012;7(4):e35108. Epub 2012 Apr 9. 
 
Kasahara DI, Kim HY, Williams AS, Verbout NG, Tran J, Si H, Wurmbrand AP, Jastrab J, Hug C, Umetsu 
DT, Shore SA.Pulmonary inflammation induced by subacute ozone is augmented in adiponectin-deficient 
mice: role of IL-17A.  J Immunol. 2012 May 1;188(9):4558-67. Epub 2012 Apr 2. 
 
Auerbach A, Hernandez ML. The effect of environmental oxidative stress on airway inflammation. Curr 
Opin Allergy Clin Immunol. 2012 Apr;12(2):133-9.  
 
Chang YK, Wu CC, Lee LT, Lin RS, Yu YH, Chen YC. The short-term effects of air pollution on 
adolescent lung function in Taiwan. Chemosphere. 2012 Mar;87(1):26-30. Epub 2011 Dec 19. 
 
Ji M, Cohan DS, Bell ML. Meta-analysis of the Association between Short-Term Exposure to Ambient 
Ozone and Respiratory Hospital Admissions. Environ Res Lett 2011; 6 (2):. 
 
Que LG, Stiles JV, Sundy JS, Foster WM. 
Pulmonary function, bronchial reactivity, and epithelial permeability are response phenotypes to ozone and 
develop differentially in healthy humans. J Appl Physiol. 2011 Sep;111(3):679-87. Epub 2011 Jun 23. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Spencer-Hwang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Knutsen%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Soret%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghamsary%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Beeson%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Oda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Shavlik%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Jaipaul%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21778006
http://www.ncbi.nlm.nih.gov/pubmed?term=Ren%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Neill%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=Sparrow%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=Vokonas%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=Schwartz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21385834
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Pan%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Hu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Tang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22763390
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Curriero%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Johantgen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Mills%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Sattler%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Lipscomb%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21547815
http://www.ncbi.nlm.nih.gov/pubmed?term=Avdalovic%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Tyler%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Putney%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Nishio%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Quesenberry%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Schelegle%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Plopper%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Vu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Hyde%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=22887719
http://www.ncbi.nlm.nih.gov/pubmed?term=Groves%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22878412
http://www.ncbi.nlm.nih.gov/pubmed?term=Gow%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22878412
http://www.ncbi.nlm.nih.gov/pubmed?term=Massa%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=22878412
http://www.ncbi.nlm.nih.gov/pubmed?term=Laskin%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22878412
http://www.ncbi.nlm.nih.gov/pubmed?term=Laskin%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=22878412
http://www.ncbi.nlm.nih.gov/pubmed?term=Kesic%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=22496898
http://www.ncbi.nlm.nih.gov/pubmed?term=Meyer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22496898
http://www.ncbi.nlm.nih.gov/pubmed?term=Bauer%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22496898
http://www.ncbi.nlm.nih.gov/pubmed?term=Jaspers%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22496898
http://www.ncbi.nlm.nih.gov/pubmed?term=Kasahara%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Verbout%20NG%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Tran%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Si%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Wurmbrand%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Jastrab%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Hug%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Umetsu%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Umetsu%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Shore%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22474022
http://www.ncbi.nlm.nih.gov/pubmed?term=Auerbach%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22306553
http://www.ncbi.nlm.nih.gov/pubmed?term=Hernandez%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22306553
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20LT%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=22189374
http://www.ncbi.nlm.nih.gov/pubmed?term=Que%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=21700892
http://www.ncbi.nlm.nih.gov/pubmed?term=Stiles%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=21700892
http://www.ncbi.nlm.nih.gov/pubmed?term=Sundy%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=21700892
http://www.ncbi.nlm.nih.gov/pubmed?term=Foster%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21700892
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Reproductive effects: 
 
Lee PC, Roberts JM, Catov JM, Talbott EO, Ritz B. 
First Trimester Exposure to Ambient Air Pollution, Pregnancy Complications and Adverse Birth Outcomes 
in Allegheny County, PA. Matern Child Health J. 2012 Apr 28. [Epub ahead of print] 
 
 
Ocular effects: 
 
Chang CJ, Yang HH, Chang CA, Tsai HY. Relationship between air pollution and outpatient visits for 
nonspecific conjunctivitis. Invest Ophthalmol Vis Sci. 2012 Jan 25;53(1):429-33. Print 2012 Jan.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=22544506
http://www.ncbi.nlm.nih.gov/pubmed?term=Roberts%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22544506
http://www.ncbi.nlm.nih.gov/pubmed?term=Catov%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22544506
http://www.ncbi.nlm.nih.gov/pubmed?term=Talbott%20EO%5BAuthor%5D&cauthor=true&cauthor_uid=22544506
http://www.ncbi.nlm.nih.gov/pubmed?term=Ritz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22544506
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=22205603
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=22205603
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=22205603
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsai%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=22205603

