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The Health Effects Institute (HEI) is pleased to have the opportunity to submit these 

comments to the Clean Air Scientific Advisory Committee (CASAC) on the new draft Integrated 
Science Assessment for Particulate Matter (PMISA). We are encouraged to see that the draft 
PMISA continues to adhere to the high standards of scientific quality and systematic review of 
the literature which has become a hallmark of EPA’s approach to meeting the requirements of 
Section 108 of the Clean Air Act.  That section of the Act requires that such reviews “shall 
accurately reflect the latest scientific knowledge useful in indicating the kind and extent of all 
identifiable effects on public health or welfare which may be expected from the presence of such 
(criteria) pollutant in the ambient air.” 

As you are aware, HEI has produced a large number of studies of air pollution and health to 
inform the review of the National Ambient Air Quality Standards (NAAQS) and we were 
pleased to see these studies – along with the independent Commentaries on the studies by the 
HEI Review Committee – cited in the draft PMISA.  We will not review all of these specific 
studies (though we stand ready to answer any questions that CASAC might have on them).  
Rather we wanted to focus in these comments on: 

1. The causality determinations in the draft PMISA, and  

2. The status of several key HEI-funded studies of low levels of exposure to PM and ozone 
which are currently undergoing detailed HEI peer review. 

1. Causality Determinations HEI has followed closely the development and application of 
EPA’s criteria for assessing causality of different air pollutants on particular health outcomes 
since they were first applied in the review of the NAAQS for NOx in 2008.  We have found that 
this approach has been a significant enhancement over previous reviews, especially because it 
includes: 

• Well stated criteria for causality determination presented a priori in the Preface of each 
ISA; 
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• Careful evaluation of evidence from all strands of research: exposure assessment, 
toxicology, clinical studies, and epidemiology, rather than reliance on any one strand of 
evidence or solely on statistical causal analyses; and 

• Explicit acknowledgement of the uncertainties attendant in each case. 

The result of this process is an open presentation of the literature and assumptions applied, 
and the opportunity for both CASAC and the broader community to review and raise questions 
about those determination. 

Given that opportunity, HEI has reviewed the latest determinations in the draft PMISA, 
which in general seem well and carefully done.  We do have comments on the three 
determinations that appear to have changed to “likely to be causal” since the last review: long-
term exposure to PM2.5 and lung cancer; long-term exposure to PM2.5 and nervous system 
effects; and long-term exposure to ultrafine particles (UFP) and nervous system effects. 

• Long Term PM2.5 and Lung Cancer The literature on ambient PM2.5 and lung cancer 
has been growing in recent years, with several studies – including some supported and 
reviewed by HEI – finding robust associations of PM2.5 with lung cancer mortality, 
including in non-smokers.  We had noted the recent determination by the International 
Agency for Research on Cancer (IARC 2016) that classified ambient PM2.5 as a Group 1 
Known Human Carcinogen.  But we agree with EPA that while the emerging evidence of 
this linkage is strengthening, it seems more appropriate at this stage – given the absence 
of formal dose considerations in the IARC review – to classify this relationship as “likely 
to be causal” rather than causal. 

• Long Term PM2.5 and Nervous System Effects. HEI has also found that the literature on 
potential nervous system effects of long-term exposure to PM2.5 has been growing, and 
the HEI Research Committee has in recent years selected several new studies to 
undertake to further test this hypothesis. The review of causality in the draft PMISA 
relies heavily on the toxicological evidence – noting the limited epidemiologic evidence 
given the absence in many cases of assessment of the role of PM vs. other pollutants.  
While there continue to be significant uncertainties in this literature (which is why HEI is 
funding new studies) we could understand a determination by EPA that this is “likely to 
be causal,” although in view of the paucity of human evidence we would view this 
determination as being on the edge between “suggestive” and “likely.”  

• Long Term Ultrafine PM and Nervous System Effects. While we could understand the 
determination for long-term PM2.5 and nervous system effects, we were surprised to see 
the elevation of exposure to UFP as “likely to be causal.”  In contrast to the long-term 
PM2.5 evidence, this determination appears to be based primarily on high-dose exposures 
to animals from only six new studies, and considers only one epidemiology study which 
the PMISA draft notes is limited because they did not test for other pollutants.  The doses 
administered in one of the toxicological studies are four-fold higher than even the highest 
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levels reported by EPA in the draft PM ISA (at p. 2-57); the doses in the other studies are 
15- or more-fold higher than the highest ambient levels.  

HEI conducted a detailed review of the UFP literature in 2013 (HEI 2013) that did not 
find conclusive evidence for independent effects of UFP. Recently, the 
Umweltbundesamt (the German EPA) commissioned a follow-on review (Ohlwein 2018) 
of the newest long-term evidence.  That review concluded: “the evidence on health 
effects remains inconclusive or insufficient for most of the studied outcomes,” and even 
for those cardiovascular and pulmonary outcomes where there was some suggestion of 
effect, “the evidence for independence of effects remains limited here as well, as only 
few studies have adjusted for co-pollutants.”  

Given the limitations in the evidence we would respectfully suggest that EPA re-consider 
this determination. 

2. The status of several key HEI-funded studies of low levels of exposure to PM. The draft 
PMISA reviews a wide range of newer epidemiologic studies of PM2.5 exposure and health, 
including new analyses in existing cohorts such as the Harvard Six Cities and American Cancer 
Society studies as well as, importantly, a range of new studies finding associations in cohorts for 
which the underlying data is readily available.   

One of the considerations now raised by some of these new studies is whether there are 
robust associations of PM2.5 exposure and health effects at levels of exposure below the annual 
PM NAAQS (i.e. 12 µg/m3).  While there had been a few earlier studies finding such 
associations (e.g. Crouse et al., 2012), there were a relatively small number of studies, and 
questions remained about potential exposure measurement error at the lowest levels and the 
absence of information on potential confounders.  This led the HEI Research Committee in 2016 
to fund – after review of a large number of potential applications - three new comprehensive 
studies of potential associations of very low long-term exposure of PM with mortality and 
morbidity. These three studies – in 61 million US Medicare recipients, 10 million Canadian 
census participants, and over 35 million Europeans in several cohorts - are well underway, and 
the investigators have begun to publish some initial results in the peer-reviewed literature (e.g. 
Di, 2017; Di, 2017; Pinault 2017).  Substantial additional work is underway in these studies to 
test causal inference models, examine exposure measurement error, and explore the role of 
various confounders. 

Intensive HEI Peer-Review CASAC is likely familiar with the long-standing practice of HEI 
to subject comprehensive reports of HEI research to intensive peer-review by the HEI Health 
Review Committee. Recognizing the potential importance of these new studies to the current 
review of the NAAQS, HEI has asked the investigators of the US and Canadian studies to 
prepare Phase 1 reports of the work completed to date, and the HEI Review Committee has 
convened a special Expert Review Panel to intensively examine these studies, enabling HEI to 
publish comprehensive reports of the first phase of work, including an independent Commentary 
of the Review Panel, in timely fashion to inform this review.  While we understand that the first 
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of the reports, to be published in April and presenting the work in the Medicare cohort, will be 
available after the normal window for literature review for the PMISA, we respectfully request 
that CASAC, recognizing that this involves further intensive HEI review of studies already cited 
in the draft PMISA, would consider including this HEI research Report in its requests for the 
final version of the PM ISA, which is scheduled to be completed in December 2019.   

CONCLUSION 

Thank you again for the opportunity to provide these comments. We would be pleased to 
provide any additional assistance to CASAC in its review process, and/or answer any additional 
questions you may have about these comments, or the range of other HEI Research Reports 
under consideration in the Draft PMISA.  
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