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RESPONSES

ACC-1: overall statement about outdated NOES data.
Response: See response to comment ACC-11.

ACC-2: overall statement regarding NIOSH’s consideration of the epidemiology
studies.

Response: ACC’s comments were considered and our responses are provided in this
response to comments document.

ACC-3: Some of the draft CIB conclusions are erroneous, based on misrepresentations
or misinterpretations of some of the animal studies and fail to consider several studies
that are critically important.... In particular ... two important studies by Nikula et al.
Response: The Nikula et al. 1997 and 2001 pertain to coal dust and diesel exhaust
particulate; however, discussion of these studies was added to Chapter 3 in the context of
particle kinetic mechanisms in rat and human lungs. The statements in Chapter 3 of the
draft CIB have been verified in the references cited, as shown in responses to ACC #36-
75. Minor errors were found and corrected. Additional clarification and explanation
have been provided.

ACC-4: NIOSH should review all the scientific data relevant to the human health effects
of coal mine dust.

Response: NIOSH has determined that this document should focus on data directly
relevant to TiO,. A comprehensive review of coal mine dust health effects data is beyond
the scope of this document.

ACC-5: The Panel urges NIOSH to use threshold models to reflect mechanism of action
conclusions instead of benchmark dose (BMD) modeling and linearized multistage

approaches.
Response: See response to ACC-78 and ACC-79, below.

ACC-6: NIOSH’s proposed RELSs are not scientifically defensible.

Response: NIOSH expanded its threshold analysis from that done in the public comment
draft to include data supplied by the Hamner Institute. These analyses did not support a
threshold for inflammation. Therefore, in the final analysis, NIOSH relied on model
averaging of the cancer dose-response relationship for its final risk estimates.

ACC-7: NIOSH has failed to provide industry with a confirmed Method(s) for the
analysis of TiO; in the workplace sufficient to support the proposed RELs.




Response: NIOSH is recommending the use of Method 0600 for the respirable mass
analysis of fine and ultrafine TiO,. This method is recommended as a surrogate for
surface area measurements and should be adequate for monitoring workplace exposures
to TiO; as long as the size distribution of the aerosol is known and remains constant.
NIOSH provides a sampling and analytical strategy that can be used to help ascertain the
particle size and identification of the aerosol to ensure that measurements taken with
Method 0600 provide representative exposure concentrations to TiO,. NIOSH Method
0600 has been validated in the laboratory and field for many types of metals and
therefore the method should be expected to attain the same accuracy and reliability for
the measurement of TiO,.

ACC-8: To ensure the “quality, objectivity, utility and integrity” of the draft CIB,
NIOSH also should apply the standards set forth in OMB’s Proposed Risk Assessment
Bulletin.

Response: NIOSH notes that after the National Academies review of this Bulletin, OMB
has withdrawn the Proposed Risk Assessment Bulletin. NIOSH uses the highest standards
of objectivity, transparency and integrity as a routine practice in its risk assessments.
NIOSH is also in full compliance with the later-issued OMB Risk Assessment memo.

ACC-9: There are studies that are highly relevant to this analysis that are not discussed in
the CIB, while other studies that are discussed are not afforded proper attention.
Response: While the CIB is not intended to be an exhaustive review of the literature
relevant to occupational exposure to TiO,, the Institute strives to fully review and
consider all pertinent scientific data. To that end, NIOSH has expanded its review of the
scientific literature supporting this CIB (see chapter 3). NIOSH also seriously considers
all peer review and public comments supplied during the public comment period.

ACC-10: The panel supports NIOSH’s decision to remove its designation of TiO; as a
“potential occupational carcinogen.”

Response: In consideration of the peer review and public comments received on this
topic and after careful reconsideration of the scientific literature, NIOSH has retained the
designation “potential occupational carcinogen” for ultrafine TiO; but concludes there are
insufficient data to similarly classify fine TiO,. Please see chapter 3 and 4 of the CIB for
a fuller discussion of these issues. In addition, NIOSH also notes that after the draft CIB
was published, IARC determined that TiO; is a Group 2B carcinogen, possibly
carcinogenic to humans.

ACC-11: request to delete NOES estimate of workers or revise discussion to include
NOES deficiencies. :

Response: Deleted NOES estimate (lines 361-367). Revised text to include ACC’s
unreferenced estimate given in comment ACC-11. Next paragraph: added U.S.
Geological Survey’s 2007 estimate of 4,300 workers employed in the U.S. plants.

ACC-12: request to alter RELs to refer to TiO; as “free and unbound™ as compared to
when TiO; is tightly bound in final products, such as paint, plastics, sunscreens.
Response: There is no need to qualify the REL by saying “free and unbound” because
the sampling strategy (Figure 6-1) requires that when there is a question about the




constituents of a material then electron microscopy is used to distinguish TiO; from other
contaminants.

ACC-13: regarding request to add “that there is no evidence of an exposure effect in
over 20,000 workers in the United States and Europe who have been exposed to TiO
since the 1930s.”

Response: Assuming that “over 20,000 workers” represents the combined total number
of workers in the various epidemiology studies, a statement about health risks of
combined cohorts would be best supported by a combined analysis. To our knowledge,
one has not been conducted and published. No change.

ACC-14: ACC states that aerosols of TiO, will agglomerate and in the pigment industry
a significant fraction of the exposure is to respirable agglomerated particles.

Response: NIOSH agrees that a substantial amount of aerosolized TiO, will probably
agglomerate depending on surface treatment, relative humidity, sample aging, and other
factors. The statement in Chapter 6 has been modified to indicate that exposures to TiO;
will be comprised of respirable particles and agglomerates.

ACC-15: ACC states that it does not believe fine TiO; can be micronized into an
ultrafine particle fraction and asks that the statement be deleted or referenced.
Response: This statement has been removed.

ACC-16: Request for addition of word “fine” so that lines 506-507 read: “A few
epidemiologic studies have evaluated the carcinogenicity of fine TiO, in humans; they
are described here and in Table 2-1.”

Response: The epidemiologic studies evaluated exposure to TiO; dust (or TiO; as dust,
mist, or fumes) and did not report whether it was fine or ultrafine. No change.

ACC-17: Request for addition of word “fine” so that lines 716-717 read: “Overall, these
studies provide no clear evidence of elevated risks of lung cancer mortality or morbidity
among those workers exposed to fine TiO, dust.”

Response: The epidemiologic studies evaluated exposure to TiO, dust (or TiO as dust,
mist, or fumes) and did not report whether it was fine or ultrafine. No change.

ACC-18: Request for revision of lines 726-728 to read: “In addition to the methodologic
and epidemiologic limitations of the studies of workers exposed to fine TiO», there are no
studies available of workers exposed to ultrafine TiO,.”

Response: The epidemiologic studies did not report that the exposure was to fine TiO..
The studies evaluated exposure to TiO dust (or TiO; as dust, mist, or fumes). No change.

ACC-19: This comment is an introduction to the next seven comments from the Panel;
all pertain to the Chen and Fayerweather [1988] study which had several components and
part of comment states “...NIOSH neglects to point out that the limitations cited do not
apply to each and every one of the study components.”

Response: The draft does not “dismiss” any component of the study: however, it does
point out the *serious limitations’ of this study. Deleted phrase *...preclude any
conclusions...” from line 568 and deleted “serious” to coincide with text of the other




studies’ limitations text and comment in Table 2-1. Revised text to clarify which
components are affected by each limitation, when possible (see responses to ACC-20
through ACC-26). Added ascertainment proportions for vital status and death certificates
to study description.

ACC-20: Lines 568-569 of the draft state that the study is limited because it is unclear
whether quantitative exposure data for respirable TiO; existed after 1975. Comment says
that “exposure classification committees evaluated the exposure of each TiO,- exposed
job” and that “The clear implication is that quantitative exposure data existed after 1975.”
Response: The study makes an implication and is not specific. Re-worded and
combined this limitation with limitation 2 about lack of information about the exposure
data. Draft already has sentence about the committees. Deleted “if any” from line 524.

ACC-21: Lines 570-573 states that certain details about exposure measurement were not
reported. Comment states that few studies provide that level of detail and that it is
reasonable to assume that the authors were “describing total dust.”

Response: the limitation provides examples of descriptive information that would be
useful in understanding the exposure data and its collection and use. Most studies do
report at least some of those items; this one did not. The authors did not state that it was
total dust. No change.

ACC-22: Line 573 states that duration of exposure was not described and comment says
that quartiles for exposure duration were provided and show that only 25 percent of the
cohort was exposed >4 years, “which the Panel concurs is a limitation of the study™.
Response: Re-worded the limitation. Workers, deaths, cases per exposure quartile not
described.

ACC-23: Lines 573-574 state that other chemicals and asbestos could have acted as
confounders. Comment requests that “NIOSH should note that this limitation does not
explain reduced lung cancer mortality.”

Response: Asks for speculation about direction of results if confounding was present.
No change.

ACC-24: Lines 574-575 state that the incidence and mortality data were not described in
detail and the healthy worker effect may have affected incidence and mortality.

Comment says it is “highly unlikely to have concealed an exposure-related effect on lung
cancer mortality”.

Response: Comment considered. No change.

ACC-25: Lines 575-576 state that chest X-rays were not available for retired and
terminated workers. Comment states that this fact does not invalidate the cross-sectional
component and it is irrelevant to the mortality component.

Response: The lack of post-employment X-rays does not “invalidate” the study, but the*
prevalence of dust exposure-related respiratory disease in that group is an important
question that this study could not answer. Moved limitation to the chest X-ray paragraph
(lines 529-530).




ACC-26: Lines 576-578 states that company registries were the only apparent source for
some information and comment states that this may be true of incidence component but
with respect to the mortality component, there was 94% ascertainment of death
certificates.

Response: Added 94% ascertainment to study description. “Information concerning
deaths among active and pensioned employees was obtained from the DuPont Mortality
Registry” [Chen and Fayerweather 1988]. Added “incidence and mortality” before
“information” in the limitation.

ACC-27: requesting revision of line 621 regarding destruction of company records and
Fryzek et al. [2003] study.

Response: Line revised as suggested; study authors quoted. Moved from limitations to
preceding paragraph.

ACC-28: requests revision of Table 2-1’s comment about “questionable modeling
methods” and more explanation in text of data analyses conducted by Fryzek et al. in
response to letter to editor from Beaumont et al. [2004].

Response: Text and table revised.

ACC-29: states that hazard ratio for “medium” cumulative exposure [Fryzek et al.
2004a,b] is in the draft and asks that hazard ratio for “high” cumulative exposure group
be added.

Response: Added.

ACC-30: requests revision of lines 704-705, lack of exposure-response relationship in
Boffetta et al. [2004], second point in sentence.
Response: Revised text as suggested; quoted Boffetta et al. [2004].

ACC-31: about heterogeneity by country in Boffetta et al. 2004.

Response: Added: “...heterogeneity by country, which the authors thought should be
explained by chance and differences in effects of confounders (see next item), rather than
factors of TiO; dust exposure,...”

ACC-32: In Appendix F of the draft CIB, NIOSH states that the exposure data in the
Fryzek et al. [2003] and Boffetta et al. [2004] studies was primarily based on the total
dust fraction and limited data were available for exposure to respirable particles. While
Fryzek et al. only used personal samples of total dust, a range of exposure data, including
respirable dust measurements, was available from European plants.

Response: Information checked and Appendix C revised in accordance with the
reviewer’s comment.

ACC-33: requests additions to section 2.3 (epi summary) of 1) result from Boffetta et al.
[2004] study of lower than expected deaths from nonmalignant respiratory disease, and 2)
that Boffetta et al. would have discussed pneumoconiosis deaths in the same manner that
they focused on pleural plaques and thickening.

Response: Added the requested result to text description and section 2.3.








































