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December 5, 2018 
 
U.S. Environmental Protection Agency 
Khanna Johnston 
Acting Director 
EPA Science Advisory Staff Office 
 
Re: Docket ID No. EPA-HQ-ORD-2014-0859 (Integrated Science Assessment for Particulate 
Matter (External Review Draft)) 
 
Dear Acting Director Johnston: 
 
Thank you for the opportunity to supply information on the impact of Particulate Matter (PM) on 
Parkinson’s disease (PD) as the Clean Air Scientific Advisory Committee (CASAC) reviews the 
Integrated Science Assessment (Assessment) and ultimately decides on changes to the National 
Ambient Air Quality Standards for PM.  
 
As the world’s largest nonprofit funder of Parkinson’s disease (PD) research, The Michael J. Fox 
Foundation is dedicated to accelerating a cure for Parkinson’s and developing improved 
therapies for those living with the disease today. We have provided more than $800 million in 
research to date, including looking at the impact of environmental exposures on disease risk. As 
the Environmental Protection Agency (EPA) is tasked with safeguarding human health and the 
environment, it should continue to consider the impact of particle pollution on diseases like 
Parkinson’s disease.  
 
As you continue the review, we urge you to reinstate the Particulate Matter Review Panel. This 
group of 20 independent experts from a variety of health and science backgrounds was versed in 
the field of pollutants and disease risk. The panel was ideally positioned to review the dense 
scientific and medical information included in the 1,800 page draft Assessment. Given the 
document’s size and scope, the current panel of just seven CASAC drawn from primarily non-
academic and narrow backgrounds is likely incapable of adequately reviewing and analyzing its 
contents. To ensure the EPA adequately assesses the multitude of issues contained in the 
document, including sources of particulate matter and its dozens of impacts on American health, 
please reinstate the expert review panel before moving forward. 
 
The rest of this letter will focus on the evidence surrounding PM’s association with an increased 
risk of PD, which is primarily contained in Chapter 8 (Nervous System Effects) of the draft 
document.  

The study of pollutants and their relationship with neurological disease continues to be a new 
and emerging field. Epidemiology studies examining the relationship require the ability to 
measure pollutants present in the air in a certain location over time. Most air monitoring 
procedures and technology were developed about 25 years ago and the period between 
exposure and a chronic illness diagnosis can span decades. Available studies and data, however, 
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indicate that particulate matter and other airborne pollutants, such as mercury, are correlated 
with an increased incidence of Parkinson’s disease.  
 
Though the evidence is relatively new, we agree it’s proper to elevate the conclusion on whether 
PM causes neurological diseases, including Parkinson’s disease, from “insufficient evidence” as 
presented in the 2009 review document to “likely causal” in the present assessment. Below, we 
summarize a portion of the relevant research as it relates to Parkinson’s disease. 

In a study looking at people living in six states, results suggested that exposure to particulate 
matter showed positive associations with Parkinson’s disease risk.1 This finding is replicated in 
other countries. A large-scale study from Denmark linked particulate exposures to Parkinson’s 
disease.2 This study used several thousand people with and without a current diagnosis of 
Parkinson’s disease. Using extremely specific (within 5-50 meters of the front door) geo-coding 
to estimate participant’s exposure to contaminants, the study estimated that ambient air pollution 
from traffic increased risk of developing Parkinson’s disease by 9 percent. Researchers found an 
increased risk of Parkinson’s disease after exposure to particulate matter in studies from a large-
scale study in Taiwan as well.3 In South Korea, study results suggest short-term air pollution 
exposure increases risk of Parkinson’s disease aggravation and may cause neurological disease 
progression.4  

The mechanisms of impact are not definitively known, but there are four proposed pathways 
through which particulate air pollution may induce neuroinflammation and neurodegeneration.5  

First, particles induce chronic respiratory and systemic inflammation producing pro-inflammatory 
molecules which in turn affect the blood–brain barrier and the neural–immune response leading 
to chronic oxidative stress and neuronal death. Inflammation, along with neuroinflammatory 
processes, contribute to PD initiation and progression.6 A study from Mexico City indicated that 
particulate matter may cause inflammation and damage neurons. This inflammation and damage 
may be responsible for the neuronal death seen in neurodegenerative diseases such as 
Parkinson’s and Alzheimer’s. Brain autopsies of people living in Mexico City and less polluted 
control cities with similar demographics found structural and chemical changes in the brains of 
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people from the more polluted Mexico City. Notably, researchers observed PM within brain 
matter along with signs of inflammation and oxidative stress. In their conclusion, the researchers 
state, “we strongly propose that neuroinflammation as a result of exposure to air pollution could 
have a causative role in both Alzheimer’s and Parkinson’s disease and that sustained brain 
inflammation confers a higher risk.”7 Second, particles do not have to pass the blood brain 
barrier but can access the brain directly through the olfactory bulb pathway.8 The loss of smell is 
often considered a first sign symptom of the disease9 and a study of feral dogs found that animals 
living in regions of high pollution showed enhanced oxidative damage, premature presence of 
plaques, and a significant increase in DNA damage in their olfactory bulbs and other parts of the 
brain.10 Third, particles may use several cranial nerves to enter the nervous system from the 
respiratory or digestive systems.11 Problems with digestion are also present in people with 
Parkinson’s before other symptoms develop.12 Fourth, ultrafine particles directly produce 
reactive oxygen species (which in turn causes oxidative stress), damage the blood–brain barrier, 
and enhance protein aggregates of the protein alpha-synuclein, all critical risk factors 
contributing to neurodegeneration in PD.13 
 
EPA’s recognition of the impacts that air pollution, including particulate matter and heavy metals, 
contribute to Parkinson’s disease risk and cognitive decline is important as the panel moves 
forward with its level recommendations for the National Ambient Air Quality Standards for 
particulate matter. There is no “safe” threshold level for air pollutants in short-term association 
with mortality,14 therefore reducing exposure by as much as possible is the best solution.  
 
Thank you for the opportunity to respond. 
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