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A. Judson Wells
5 Ingleton Circle
Kennett Square, PA 19348
Phone/fax 610-388-0350

February 10, 2004
Ms. Janette Brooks, Chief
Air Quality Measures Branch
Air Resources Board
1001 1 Street, P. O. Box 2815
Sacramento, CA 95812

Dear Ms. Brooks:

Enclosed are comments T would like to make re your draft report, “Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant, December
2003”7, 1 am sending the comments to you per instructions from Mr. Robert Krieger.

Sincerely,
(i”“\)usad sve LR
A. Judson Wells, PhD



A. Judson Wells
5 Ingleton Circle
Kennett Square, PA 19348
Phone/fax 610-388-0350

Comment on
“Proposed Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant™
A draft report from the California Air Resources Board
Executive Summary

Table ES.2 on page ES-11 should include incident cases of breast cancer. The
number of cases for breast cancer can be estimated by using the combined odds ratios
from the two best breast cancer studies (Morabia, et al., 1996, and Johnson , et al., 2000).
Their combined OR is 1.67 (95% C1, 1.29-2.16). Alternatively, one could combine the
ORs from the four best studies by adding Smith, et al., 1994 and Kropp, et al., 2002.

This results in an OR of 1.68 (95% CI, 1.36-2.08). However, the latter result is more
heavily weighted toward younger women.

1 find the range for excess lung cancer deaths from ETS in Table 115.2, 411-1,514
for California and 7,564-26,473 for the U. S. to be higher than I thought to be reasonable.
On page 7.76 in the report the range is said to be 283 to 1052 deaths for California.
Assuming the population of California is about 10% of the U. S. population, this would
translate to about 2,830-15,200 for the U. S. The 1992 U. 8. EPA report estimated lung
cancer deaths from ETS exposure for the whole country at 3,000 for never smokers plus
former smokers.

I also wondered if there is any way to include all causes of death from exposure 1o
ETS, either here or in Part B. There are all cause data in Gillis et al, Eur J Respir Dis
1984;65 (suppl 133):121-126 on males, 1.04 (95% CI, 0.69-1.57), and females, 1.33
(95% CI, 0.94-1.89), in western Scotland. In the extensive data that Hirayama sent me in
1988 (referred to in the breast cancer section in B) there are also all cause data for women
in Japan. The age adjusted RR is 1.17 (95% C1, 1.11-1.24). There may be other sources
of all cause data. I just haven’t looked. It also might be an occasion to honor G. S.
Miller who is the pioneer in investigating deaths from passive smoking. In the Journal of
Breathing, 1978;41:5-8, he reported that nonsmoking wives in Erie County,
Pennsylvania, who were married to nonsmokers lived 4 years longer (78.8 versus 74.7)
than wives married to smokers. This was 2+ years before the 1981 reports of Hirayama
and Trichopoulos on ETS and lung cancer.

Part A

Pages 111-4 and 5. There has been too little attention paid in the 1. §. to the work
of Pritchard et al, Environ Technol Lett 1988,9:545-552, at Harwell in Fingland on what



happens to aged, diluted ETS. They labeled tobacco smoke with a radioactive isotope of
iodine in 1-iodohexadecane, which boils at 380 degrees C., about in the middle of the
boiling point of tobacco tar. They used a 14.4 m’ chamber and found that, during aging
and dilution, 70% of the particulate ETS tar evaporates into the vapor phase. Vapor
phase tar, like other organic vapors (Bond et al, Toxicol Appl Pharmacol 1985;78:259-
267) would deposit quantitatively in the lung, and the lung has no clearance mechanism
for vapor phase deposits, whereas only about 15% of the particulates deposit in the lung,
the remainder being exhaled. This phenomenon could go a long way toward explaining
why the passive risk is so similar to the active risk in non-contact sites like the beart and
breast. It appears that the tar compounds that would evaporate would bave molecular
weights in the 100 to 200 range which would include quinoline, ethyl quinoline,
benzoquinoline, phenanthridene, nornicotine, beta-naphthyl amine, nitroso pyrolidine,
nitroso nornicotine, pyrene, fluoranthene, phenol, the cresols, 2,4-dimethyl phenol,
catechol, and the methyl catechols, all of which have some carcinogenic activity.

Part B

On page 4-6 in the discussion of McMartin et al., 2002 there is no mention of the
significance of higher nicotine in the SIDS babies, but not higher cotinine. This means
that the relevant exposure occurred during a very short time before the death ocourred,
namely, during the half-life of nicotine.

In Chapter 6 there is no mention of Chronic Obstructive Lung Disease (COLD) as
an outcome of ETS exposure. I know of two such reports. Kalandidi et al. Lancet,
1987:Dec 5:1325-26, found that never smoking wives married to smokers had incidence
ORs of 1.3 (95% CI, 0.7-2.3) with exposure to less than 300,000 husband’s cigarettes in
their lifetime, and 1.7 (95% CI1, 0.8-3.4) for exposure to more than 300,000 cigarettes,
versus wives martied to nonsmokers. Hirayama, in the 1988 personal communication
referred to above, found an age adjusted RR of 1.32 (95% CI, 0.8-2.1) for death from
emphysema or bronchitis when his Japanese wives were married to a smoker vs. a
nonsmoker. There may be other references, but I haven’t looked.

In Chapter 7, Table 7.0B there is no mention of radioactive polonium which I
remember as a component of ETS, and which 1 believe 1s carcinogenic. On page 7-10 the
reference to the EPA report as Wells (1992) could be more specific by listing it as (Wells,
1992b) and referencing it as Wells AJ (1992b), In: U.S. EPA (1992) Respiratory Health
....... Washington, DC., Appendix B. Reference1992a should be reserved for my 1992
letter in Am J Epidemiol, which goes with the 1991 letter in AJE. You will probably be
criticized if you don’t refer to the work of tobacco consultant Peter Lee, who still doesn’t
agree that misclassification of smokers as nonsmokers is a small effect.

On page 7-12 the 1997 report missed the all cancer passive smoking data in Gillis
et al., Eur J Respir Dis 1984,65 (suppl 133):121-126. They report on 44 male cancer
deaths and 144 female cancer deaths. In my 1988 paper in Environment International,
Wells AJ (1988), Environ Int 1988;14:249-265, the risks from cancers other than lung

2



(five studies) and lung cancer are reported separately, but they are easily combined to get
total cancer results. My paper in J Women’s Cancer 2000;2(2):55-66, Table 1, also gives
a total cancer risk of 1.4 (95% CI1, 1.1-1.8) by combining the results from various studies.

On page 7-67 mention should be made about the errors in underlying studies of
lung cancer from workplace ETS exposure, specifically Wells AJ et al., J Natl Cancer
st 1997,89:821-822 on errors in Garfinkel et al (1985), and Wells (1998b) on errors in
Janerich, et al., (1990). On page 7-74 the meta-analysis in Wells 1998b of 15 studies, RR
=1.19 (95% CI, 1.07-1.34), should be added to the list in the first paragraph even though
it covers only workplace exposure.

On page 7-93 the statement that Millikan’s ORs for current smoking are versus
never active/passive of 1.0 (0.7-1.4) and following is wrong. Those ORs in their Table 2
are versus all never smokers, except for the ETS result at the bottom of the table. At the
top of page 7-94 the “limitations” should include not using non-ETS exposed never
smokers in the referent for the main OR’s as well as the age 18+ referent for the passive
smoking OR.

On page 7-97, Marcus et al., I would add “all” to the last word in line 6. Also it
should be noted that the ETS results in their Table 2 are for smokers as well as
nonsmokers.

On page 7-101 there is a reference to Wells, 2002 (should be 2003), but this
reference does not appear in the reference list on page 7-203. The reference is Wells AJ.
Breast cancer and tobacco smoke [letter]. Br J Cancer 2003;89:955.

On page 7-102, last line, add “all” to never-smokers. The 1.60 RR on the next
page is probably crude. The adjusted RR in Table Iis 1.61 (95% CI, 1.19-2.19). It
would also be worth including their RR for exposure for 40+ years and 20+ cigarettes per
day of 1.83 (95% CI, 1.29-2.61).

On page 7-104, another weakness of the Band et al., study is that they did not
consider using non-ETS exposed never-smokers as their referent.

On page 7-103 under Terry, et al., 2002a, mention should be made of their
observation that 40+ cigarettes per day yields a RR of 1.34 (95% CI, 1.06-1.69) and that
40+ years and 20+ cigarettes per day yields 1.83 (95% CI, 1.29-2.61). Also Terry, et al.,
should be included in Table 7.4B. Mention in the active smoking section might be made
of Couch, et al., Cancer Epidemiol Biomark Prev 2001;10:327-332, that women with a
family history of three or more cases of breast or ovarian cancer had a breast cancer RR
of 2.4 (95% CI, 1.2-5.1) for ever smokers relative to never smokers. Also Manjer, et al.,
Int J Cancer 2001,91:580-584, report that women with estrogen receptor-negative breast
tumors have RRs of 2.21 (95% CI, 1.23-3.96) for current smokers and 2.67 (95% CI,
1.41-5.06) for former smokers, relative to women who have never smoked. 1 believe



there is other evidence that women with estrogen-negative turors are at higher risk from
tobacco smoke.

In Table 7.4B there is no referent shown for Lash and Aschengrau (1999), Kropp
and Chang-Claude (2002), or Lash and Aschengrau (2002). Tn Table 7.4C on page 7-118
there is no referent shown for Morabia et al. (2000) These should all be “No
active/passive”. Also I have a letter from Sarah Smith in which she says, referring to
their paper, Smith et al., (1994), that ever smokers not exposed to other’s ETS had an OR
of 2.00 (95% CI, 0.98-4.12) compared with non-ETS exposed never smokers. This
information was published in Wells (1998b).

In pages 7-119 and following the reference Wells (1998) should be changed to
Wells (1998b). On pages 7-120 and 7-121 re the Smith et al., (1994) paper the risks
shown were taken from their Table 1V, which is for smokers and nonsmokers exposed to
ETS. Even though there is less statistical significance in individual categories because of
the smaller numbers, 1 think CalEPA ought to go with the numbers in Smith’s Table V
for the effects of ETS exposure on never smokers only. Throughout the literature the
passive smoking risk that is sought is that for ETS-exposed never smokers relative to
non-ETS exposed never smokers. One could set up separate studies of the effect of ETS
exposure on smokers, but the two should never be combined. The high statistical
significance that you show for lifetime exposure based on Table V in Smith, et al., 2.53
(95% C1, 1.19-5.36) is good enough. The whole paragraph should be rewritten.

On page 7-122 there is a reference to Terry et al., 2002. There are two Terry 2002
references in the reference list, page 7-202. Here you probably mean 2002b since there
are no passive smoking data in 2002a. Also on page 7-122 there is no mention of Zhao et
al., Matched case control study for detecting risk factors of breast cancer in women living
in Chengdu (in Chinese). Chung Hua Liu Hsing Ping Hsueh Tsa Chih (Clin J Epidemiol,
probably for China) 1999;20:91-94, nor of Lui et al., Passive smoking and other factors at
different periods of life and breast cancer risk in Chinese women who have never smoked
- a case control study i Chongging, People’s Republic of China. Asian Pacific J Cancer
Prev 2000;1:131-137, both of which contain data on passive smoking and breast cancer
as indicated in Table 7.4E, but there are no explanatory paragraphs for them in pages 7-
123 to 7-131, nor are they included in the reference list, pp 7-198, 7-204.

The best thing to do with Marcus et al, (2000) pages 7-126 and 127, is to omit it
from the passive smoking part of the report. There are no good passive smoking data in
it. All of the exposed groups include smokers as well as never smokers. See discussion
above under Smith et al. In the OR where the referent is “no exposure and no history of
active smoking” the smokers were eliminated in the referent, but, based on the cell
counts, the smokers are still inchuded in the exposed group.

Under Morabia, et al., (2000 and 1998) on page 7-127, would it be helpful to refer
to Figure 7.4.3 toward the end of the first paragraph. Under Wartenberg, et al., (2000) at
the top of page 7-129, the wording could be a little more definite. Try “Nevertheless,
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since the BTS exposures other than from spouse were included in the questionnaire only
at one point in time, namely, at enrollment, The potential for....” Under Nishino, et al.,
(2001) page 7-129, mention should be made of their statement on page 801 of their paper
that “women were not asked about their marital status in the baseline survey, so most
unmarried women, who are a high-risk group for breast cancer, were categorized as not
being passive smokers. This may have been why the breast cancer risk was lower with
passive smoking exposure”.

On page 7-132, under Khuder and Simon, there is an error in the paper. From
their Table 2 the actual ORs for the lowest levels of exposure range from 0.80
(Wartenberg) to 3.10 (Morabia), and for highest levels, from 1.10 (Warternberg) to 3.20
(Morabia). K & S is a very sloppy paper. For example they include Marcus, et al., in the
dose response list with only one value. Also the RR for Wartenberg in Table 1 is wrong,

On page 7-135, Table 7.4D, a footnote on what the TARC classifications mean
would be helpful. Also why are Delfino, et al., Egan, etal., and Wartenbeg, et al,,
excluded from Figure 7.4.27 On page 7-137, Nishino, et al., is also a new prospective
study. Jee, et al., has dose response, 1.2, 1.3, and 1.7. Both Lui, et al., 2000 and Zhao, et
al., 1999 are listed on page 7-137, but the are no descriptions of these studies in the
earlier text, nor are they listed in the reference list on pages 7-198 and 7-204. Why is
Millikan, et al., missing from Table 7.4E? Why is Kropp, et al., labeled “likely” in Table
7.4E and “unlikely” in Table 7.4F? Also Hirayama and Jee are “unlikely “ in Table 7 4E
and “likely” in Table 7.4F. On page 7-140 it is stated that there are 15 studies. Actually
there are 16 studies; Millikan is missing from Table 7.4E and Lui from Table 7.4F,
Figure 7.4.4 and Table 7.4G.

In Table 7.41, page 7-149, under Delfino, et al., isn’t it better to use their low risk
controls (60 cases) yielding a passive OR of 1.78 (95% C1, 0.77-4.11). Tn Table 7.4)
there is no referent shown for Lash, et al., 1999, 40/139, or for Lash, et al., 2002, 80/53.

I find Tables 7-41 and 7.4) confusing. If Table 7.41 is supposed to include all of
the case-control studies, it is missing Morabia, Smith, Liu, Sandler, Zhao, and Lash 2002,
As noted above, I would omit Marcus. If Table 7.4J is supposed to include the case-
control studies with dose-response, it is missing Morabia, Smith (child only, adult only,
child plus adult) and Liv. On page 7-154, Table 7.4L, Hirayama and Nishino are
missing. Also the word “Deaths” in the heading for Cases should be removed in both
Tables 7.41. and 7.4M because some of the cohort studies used diagnosis. In Jee, the RR
for wives exposed to current smokers for more than 30 years (1.7, 95% CI, 1.0-2.8)
should be added to both Tables 7.41, and 7.4M.

In the reference list on page 7-203, Wells AJ 1991, 1992a, 1998a, and 2001
should be designated as letters. Also there is an Erratum associated with 1998a, which is
noted at Am J Epidemiol 1998;148(3):314.



As a general comment on ETS and breast cancer, I know that your general plan is
to discuss active smoking first, then passive smoking, and finally biological plausibility.
This makes sense for lung cancer, but for breast cancer the reverse may be better. Start
with the exposure windows, probable hormonal effects, and animal studies of breast
specific carcinogens, Then get into passive smoking, and finally into active smoking,

The advantage of this order is that it explains why the active smoking effect depends so
much on the referent that is used, either including or excluding passively exposed never
smokers, and it leads to an explanation of why the passive effect is almost as large as the
active effect.

In Chapter 8, Table 8.1, page 8-3, and in the text on pages 8-10 and following, the
comments on Wells (1998) are restricted to workplace exposure only. Actually there 1s
an Appendix in that paper which updates Wells’ 1994 meta-analysis (J Am Coll Cardiol
1994,24.546-554). The update includes 19 studies that were available at that time, and
breaks the results down by morbidity and mortality, males, females and both genders,
four quality tiers, and exposure from spouse only, home only, and all adult exposures.
The quality tiers were taken from my 1994 meta-analysis (above) and were based on the
number and importance of the other risk factors that were adjusted for. 'The combined
RR for morbidity for tier 1, the top quality tier, and all adult exposures for males plus
females is 1.86 (95% CI, 1.20-2.88). For all home exposures only, the combined RR is
1.63 (95% (I, 1.22-2.18), and for spouse exposure only, it is 1.39 (95% CI, 1.06-1.82).
This demonstrates that better questionnaires lead to higher RRs, and that the real relative
risk may be nearer 1.8 than 1.25. For mortality, tier 1, males and females combined, the
RR for all adult exposures is 1.87 (95% CI, 0.56-6.20), but for many fewer cases. For
spouse exposure only for mortality for all studies combined, the RR is 1.21 (95% (I,
1.09-1.35), in reasonable agreement with the other meta-analyses, but less than the 1.8
from the better studies,

On page 8-6, Table 8.1 under Raitakari, et al., it looks like ETS in the third
column needs to be lowered one line. On pages 8-16/17 T could find no reference in the
description of You, et al., to Figure 8.03. On pages 8-32/33/35 on platelet effects and
animal studies there is no mention of the rather thorough discussions on these subjects in
the 1997 report. Even with a mention of those discussions, you may want to refer to
some of that work. I am thinking particularly about the work of Burghuber, et al., and
Davis, et al., on platelets, Zhu, et al., on rabbits, and Penn, et al., on cockerels,

Allin all it is a very good report.

A. Judson Wells, PhID



City and County of San Francisco TOBACCO FREE PROJECT

Department of Public Health Community Health Education Section
Population Health and Prevention Community Health Promotion & Prevention Branch

April 9, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch

California Air Resources Board
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Re: Environmental Tobacco Smoke
Dear Ms. Brooks,

This letter is to provide comment on the Proposed Identification of Environmental Tobacco Smoke as a
Toxic Air Contaminant issued by the Air Resources Board in December of 2003. As the Tobacco Free
Project Director for the San Francisco Department of Public Health, I support the above report as it
provides documentation of environmental smoke as a toxic air contaminant. In addition to providing
data on exposure both in indoor and outdoor settings, the report documents the multitude of health
effects from the toxic air contaminant environmental tobacco smoke.

My office receives complaints about smoking in the workplace, which we refer for enforcement, as well
as complaints about smoking in multi unit housing sites. Many of the complainants are particularly
susceptible to the hazards of environmental tobacco smoke due to asthma and other respiratory
conditions. Unfortunately, the remedies for those who are being exposed to environmental tobacco
smoke in their homes due to neighbors smoking are limited. While the classification of environmental
tobacco smoke as a Class A carcinogen by the Environmental Protection Agency provided invaluable
support for the adoption of protection from this toxic air contaminant in the workplace, I believe that
the Air Resources Board report can also provide support for the development of additional protections
from exposure in other settings. I understand that if the Air Resources Board identifies environmental
tobacco smoke as a toxic air contaminant, it will be listed in Title 17 of the California Code of
Regulations under section 93000. Should this occur, I also understand that the law requires the Air
Resources Board to prepare a report, which assesses the need, and appropriate degree of control of a
toxic air contaminant, in consultation with the local districts, affected industry, and the public.
Additional control of this toxic air contaminant would be very valuable for the protection of public

health, as it would provide an additional tool to reduce exposure to a known carcinogen and toxic air
contaminant.

Thank you for the opportunity to provide public comment on this important public health issue.

Alyonik Hrushow, MPH
Tobacco Free Project Director

30 Van Ness Avenue, Suite 2300

S www.dph.sf.ca.us
San Francisco, California 94102

Phone: (415) 581-2448
Fax: (415) 581-2497



Cocttrzecd

TOBACCO COMPANY

Brian J. McGinn (336) 335-7717
Senior Staff Counsel Fax (336) 335-7707

March 25, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street

Post Office Box 2815

Sacramento, California 95812

RE:  Draft Technical Support Document for the Proposed Identification of Environmental
Tobacco Smoke (ETS) as a Toxic Air Contaminant (December 2003)

Dear Ms. Brooks:

Lorillard Tobacco Company submits the following comments in response to the
California Air Resources Board (CARB) Draft Technical Support Document for ETS (Draft
Report). As explained in these comments, the available scientific evidence does not support the
conclusions presented in Part A of the Draft Report regarding the adverse health effects of ETS,
and the exposure assessment in Part B of the Draft Report provides an inadequate basis to list
ETS as a Toxic Air Contaminant (TAC).

L. THE OFFICE OF ENVIRONMENTAL HEALTH HAZARD ASSESSMENT’S
(OEHHA’S) CONCLUSIONS REGARDING THE ADVERSE HEALTH
EFFECTS OF ETS ARE NOT SUPPORTED BY THE AVAILABLE SCIENTIFIC
EVIDENCE
OEHHA acknowledges that its analysis of the health effects of ETS in Part A of the Draft

Report rests largely on the 1997 OEHHA Report: “Health Effects of Exposure to Environmental

Tobacco Smoke™. The tobacco industry submitted extensive comments on the 1997 OEHHA

Corporate Office: Mail to
714 Green Valley Road PO. Box 10529

Greensboro, NC 27408 Greensboro, NC 27404-0529



Ms. Janette Brooks

Chief, Air Quality Measures Branch

California Air Resources Board

March 25, 2004

Page 2

Report. Those comments pointed out major deficiencies in the OEHHA. scientific analysis and
ETS risk assessment, including OEHHAs failure independently to evaluate the scientific record;
failure to employ objective, scientifically sound criteria; failure to follow accepted risk
assessment procedures, including those recommended by federal EPA and California EPA
Advisory Committee; and selective reliance on weak, inconsistent and unreliable studies.

The deficiencies in the 1997 OEHHA ETS Report have not been corrected, and the
tobacco industry’s comments on the 1997 Report remain valid. Moreover, contrary to the
assertions in Part A of the Draft ARB Report, scientific studies published since 1997 weaken,
rather than strengthen, OEHHAs 1997 conclusions with respect to the health effects of ETS.

This is explained and documented in the attached comments from J. Daniel Heck, Ph.D., et al.,

and in comments submitted for the record by Maurice LeVois, Ph.D.

Il THE ARB EXPOSURE ASSESSMENT PROVIDES AN INADEQUATE BASIS
TO LIST ETS AS A TAC

A. The ARB’s Authority is Limited to Outdoor Air
Under the Tanner Act, passed in 1983, the ARB has authority to identify and
adopt control measures for “toxic air contaminants” (TACs). The ARB’s authority to regulate
TACs is limited to ambient or outdoor air. The ARB has no authority to regulate indoor air or to
rely upon indoor air exposure as a basis for regulation of outdoor air. The ARB’s authority
extends only to those substances emitted into the “ambient air”. The term “ambient air”

encompasses only outdoor, not indoor, air. Health & Safety Code, § 39657 (“the state board

shall identify toxic air contaminants which are emitted into the ambient air of the state”); see also
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Chief, Air Quality Measures Branch

California Air Resources Board

March 25, 2004
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Health & Safety Code § 39660 (the ARB shall evaluate the health effects of and prepare
recommendations regarding substances . . . which may be or are emitted into the ambient air of
California and which may be determined to be toxic air contaminants™); Health & Safety Code, §
39013 (*”Air contaminant’ or ‘air pollutant’ means any discharge, release or other propagation
into the atmosphere”); 40 C.F.R. § 50.1 (interpreting the Clean Air Act and defining “ambient
air” as “that portion of the atmosphere, external to buildings, to which the general public has
access”). The limitation of the ARB’s authority to outdoor air is confirmed by the fact that the
ARB has not previously sought to identify or regulate any TAC in indoor air, or to rely upon
indoor exposure as a basis to identify or regulate a TAC in outdoor air.

California Health and Safety Code Section 39660.5 provides that “[i]n evaluating the
level of potential human exposure to toxic air contaminants, the state board shall assess that
exposure in indoor environments as well as in ambient air conditions”. The law further provides
that, when the state board identifies toxic air pollutants that have been found in any indoor
environment, the state board shall refer all available data on that exposure and the suspectgd
source of the pollutant to identified state agencies with regulatory responsibility over indoor air.
This provision makes clear that, while the ARB is obligated to assess exposure in indoor
environments, it has no regulatory power over indoor air, and it must refer its assessment of
indoor air exposures to those agencies that have regulatory responsibility for such exposures.
Because the ARB has no regulatory responsibility for indoor air, it cannot rely upon indoor

exposure levels as a basis to identify or regulate a TAC.
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Chief, Air Quality Measures Branch
California Air Resources Board
March 25, 2004
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B. The Draft Exposure Assessment Does Not Demonstrate a2 Meaningful Level
of Outdoor ETS Exposure

The ARB acknowledges that “ETS emissions and exposure are very localized”
and “only very limited data on outdoor ETS levels are available.” (p.V. 1). In view of the
limited data on outdoor ETS exposures and the localized nature of such exposures, the ARB
lacks a reliable scientific basis to conclude that ETS exposures in the outdoor environment in
California are of sufficient intensity, duration or scope to justify listing ETS as a TAC.

The ARB has made no effort to determine the number of people exposed to ETS in the
ambient air in California, or the level or frequency of such exposure, and no data is cited in the
Exposure Chapter from which such determinations can be made. In the absence of such data,
there is no sound scientific basis to list ETS as a TAC.

The ARB’s ETS exposure evaluation is inconsistent with the U.S. FPA’s Final
Guidelines for Exposure Assessment (EPA 1992). The EPA Guidelines provide that an exposure
assessment should describe the intensity, frequency and duration of contact with the substance
under review (Section 2), that personal monitoring is the preferred method of exposure
measurement (Section 2.2.1), that time of contact should be accurately characterized by
demographic data, survey statistics, behavior observation, or the like (Section 2.2.2), and that it
is important to link the time an individual is in contact with a chemical to the concentration of
the chemical to which the individual is exposed (Section 4.3). As noted, the ARB exposure
assessment fails to satisfy any of these criteria. The ARB has not calculated, or provided a

reliable basis to estimate, either the concentration, frequency or duration of ETS exposure in the
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California Air Resources Board
March 25, 2004
Page 5
outdoor air; nor has it estimated the number of people potentially exposed to ETS in the ambient
air in California.
1. The Rogge Study is Flawed and Outdated

The exposure Chapter cites a study by Rogge, et al. (1994) that attempted
to estimate concentrations of fine cigarette smoke particles in the Los Angeles outdoor air. The
Rogge study is outdated and fundamentally flawed. First, the Rogge study was based on fine
particulate matter samples collected in the Los Angles area in 1982. The ARB acknowledges
that California smoking rates have declined significantly in the ensuing 22 years. Consequently,
the Rogge study is out of date and of little relevance to current exposure patterns.

Second, the Rogge study contains numerous serious flaws. The Rogge paper’s abstract
states that the authors have estimated that 1.0 - 1.3% of Los Angeles outdoor air fine particulates
are derived from ETS. However, this estimate is more correctly described on the last page of the
published paper as the maximum possible ETS-apportioned contribution. The Rogge report
employed an emissions factor of 20.4 mg fine particulate matter per cigarette, a value obtained
from the prior 1991 study of Hildemann ,; ;7 (Rogge reference #20). This value is nearly twice
the 13.3 mg/RSP/cigarette emissions factor employed elsewhere in the ARB draft. (Table B-2.)

The Rogge study employed eleven 2- and 3-methyl substituted alkenes identified in
airborne particulate samples to develop the source apportionment calculations. The authors
referenced prior work to support a statement that a characteristic quantitative relationship among

three of these marker compounds is unique to tobacco smoke and may be used to identify the

ETS contribution to outdoor urban air fine (<2 um) particulate material. The authors state that
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the three selected marker compounds are not derived from other green or dry plant sources in the

local environment, but a full accounting for additional alternate sources is not presented. The

authors’ implicit assumption that ETS is the sole source of the markers employed in the source

apportionment calculations is therefore tenuous. Nor is there any explanation for the fact that

utilization of any of several of the other eight marker compounds reportedly found in cigarette

smoke produces substantially lower estimates of the contribution of ETS to total outdoor

particulates. Several of those estimates are zero or very near to zero, depending upon which

combination of marker compound and sampling location is considered from the published report.
No explanation is offered for the differences in the ratios of the eleven cigarette smoke

constituent compounds, including the three assumed “ETS-specific” marker compounds,

between cigarette smoke and the outdoor air samples. These differences are even more dramatic

for several of the less abundant marker compounds; several of these were not detected in some of

the urban air particulate samples.

A detailed critique of the Rogge study is attached to these comments as Appendix A.

2. Personal Monitoring Studies Provide the Most Reliable Basis for
Measuring ETS Exposure

It is well established that personal monitoring studies provide a more
reliable and highly preferred method for measuring inhalation exposures to ETS or to other
airborne substances as compared to area monitoring studies. (Jenkins, o7 47, 1991, Sexton, 4 4/.,
2004; NIOSH). Personal monitoring studies accurately measure both components of exposure,

duration and concentration. Area monitoring studies provide no data on duration of exposure
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and do not accurately measure exposure concentrations in the breathing zones of particular
individuals. The ARB draft largely ignores the findings of the Oak Ridge study of personal
monitoring of ETS in 16 U.S. cities (Jenkins, Polausky and Counts, 1996). This large, well
controlled investigation of nonsmokers’ actual breathing-zone exposures to ETS in the home and
outside of the home included measures of a number of ETS markers. The ARB presents no
justification for ignoring these findings.

The Eisner study (2001) is the only personal monitoring study cited in the Exposure
Chapter that includes measurements of ETS exposure in the outdoor air. The Eisner study
employed personal badge-type passive nicotine monitors worn for 7 days. The 18 study subjects
reporting outdoor ETS exposure only had a median nicotine exposure in ontdoor air of 0.025
ug/m 3. In fact, seven of 18 subjects (39%) had no detectable outdoor nicotine exposure, despite
having reported such exposures during the 7 day monitoring period. This study suggests that the
ARB’s exposure scenarios are highly unrealistic and provides strong evidence that there is

insufficient outdoor air exposure to justify regulating ETS as a TAC.

3. The 2003 ARB Air Monitoring Study Is an Inadeguate Basis to
Calculate Outdoor ETS Exposures

The ETS outdoor exposure levels calculated in the Exposure Chapter are
based exclusively on a 2003 ARB air monitoring study. In this study, nicotine measurements
were taken over a 3 day period in five outdoor smoking areas, near an airport, community
college, amusement park and two office buildings. This study does not provide a reliable basis

to calculate outdoor ETS exposures, for the following reasons:
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a) There are serious technical problems with the monitoring study. The Field Spikes

and Trip Spikes were apparently prepared at only one level per field nicotine
sample set, with reported fortifications of 400 ug (airport samples), 100 ug
(community college samples), 50 ug (office building #1 samples), 25 ug (office
building #2 samples), and 10 ug (amusement park samples). Nicotine recoveries
for the Field Spike samples reportedly ranged from 76% to 89%,; Trip Spike
nicotine recoveries were similar, 72% to 89%. However, the levels of nicotine
fortification employed in the spike samples appear to have been generally tens,
hundreds or thousands of times higher than those reported for the actual field
samples of nicotine collected in the various ETS environments. Therefore, the
spike sample controls employed to evaluate the accuracy of the field sampling,
handling, extraction and quantification procedures are entirely inappropriate for the
actual reported levels of outdoor air nicotine, as they span a range of nicotine vapor

concentrations that are well above those measured.

Standard, validated methods for the collection and measurement of ETS-derived
nicotine and particulate material are readily available, as are methods for other ETS
marker analytes having advantages over nicotine (CORESTA Recommended
Methods 50, 51, 52; ASTM-D 5075-96 Standard test method for nicotine and 3-
ethenylpyridine in indoor air; ASTM D 5955-96 Standard test method for

estimating ETS contribution to respirable suspended particles based on UVPM and
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b)

d)

FPM; ASTM D 6271-98 Standard test method for estimating ETS contribution to

respirable suspended particles based on solanesol.)

Only a few, unrepresentative outdoor venues were chosen for monitoring. These
sites appear to have been selected arbitrarily, or to represent maximum potential
exposures, rather than under any science-based protocol designed to assure

representativeness.

Monitoring was conducted only in, or immediately downwind and adjacent to,
designated smoking areas, which can be readily avoided by non-smokers and, thus,

are not representative of typical ETS exposures in the ambient air.

The ARB study was an area monitoring study that did not measure exposure
duration or the level of exposure to particular individuals. Contemporary standards
for exposure assessments include a strong preference for personal monitoring data

over area sampling (NIOSH).

The ARB study used nicotine as the marker for ETS exposure. There are well
established and significant shortcomings to the use of nicotine as an ETS marker.
(Nelson, ¢ 47, 1992). The ratio of nicotine to smoke particulate or gas phase
constituents that may be of interest to human health has long been known to vary
significantly over time and under different ventilation conditions in indoor ETS
field studies. The instantaneous and effectively infinite dilution of ETS emitted

into outdoor air, combined with the likelihood of nicotine absorption to any number
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of outdoor environmental surfaces in the proximity of smokers, renders risk
estimation of outdoor exposures based upon nicotine levels even more problematic
than it is in the indoor environments that have been the subject of extensive prior

investigation.

The abundantly documented shortcomings of ETS nicotine as a marker for other
ETS constituent levels largely derive from its distinct and characteristic decay
kinetics and complex absorption/desorption behaviors on environmental surfaces
[Jenkins, 2000 #2012]. The CARB draft report mentions these briefly and includes
some (but far from all) relevant citations to this literature. The report
acknowledges on Page V-6 that “. . .3-EP is better than nicotine as a marker for
vapor phase ETS . . . ” but then goes on to cite a ‘personal communication’ from a
CARB staffer (Poore, 2002) and LaKind, et al., (1999) in support of the listed

shortcomings of 3-EP relative to nicotine.

However, an examination of the LaKind, et. al., paper reveals that CARB has taken
a sentence out of context to imply that the authors endorse the use of nicotine over
3-EP as a preferred marker for ETS, which is incorrect. The T.aKind paper
discusses the relative merits and shortcomings of all of the available ETS
particulate and vapor phase markers. The section of the LaKind paper to which the
CARB draft refers was in fact a discussion of a number of reasons that 3-EP is

preferred over nicotine, and not the other way around, as the CARB draft implies.
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Notably, 3-EP is present in ETS at nearly the same levels as nicotine, it exhibits
first order decay kinetics and is more stable to UV irradiation than nicotine. CARB

should rephrase this section to accurately reflect the peer-reviewed conclusions and

opinions in the LaKind paper.

) In virtually all previous TAC exposure assessments, the ARB relied upon
California population-weighted exposures to outdoor average ambient
concentrations of the candidate substance. For ETS, by contrast, the ARB has
relied exclusively upon localized short term exposures in, or immediately
downwind and adjacent to, designated smoking areas, data that have no relevance

to general long term ETS exposure in the ambient air in California.

g) The ARB air monitoring study has not been published in a peer-reviewed scientific

journal.

4. The ARB’s Scenario-based Approach Is an Inadequate Basis to
Demonstrate Outdoor Exposure to ETS

The Exposure Chapter presents several hypothetical children and adult
ETS exposure scenarios to estimate public exposure to ETS in the outdoor environment. This is
an unprecedented and unreliable method for calculating outdoor exposure. The ARB exposure
scenarios are not based on activity pattern studies or other empirical evidence. Rather, they are
based on unverified, arbitrary and exaggerated exposure assumptions. In particular, the
assumptions with respect to children’s outdoor exposures are highly unrealistic. For example,

the critical assumption that children play outdoors in an area that is adjacent to a neighboring
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business smoking area is highly implausible. The ARB exposure “Scenario T2: Business
Traveler Exposure - Bar”, described on pages V-46 and V-47, includes a creative but speculative
exposure of 1 hour in a California bar that does not comply with the California work place
smoking prohibition. Current survey data on the rate of compliance with California’s smoking
ban should be included to provide a perspective on the likelihood of this hypothetical exposure.
This fanciful hour-long exposure to indoor air having 31.1 ug/m? nicotine exposure accounts for
fully 97% of the total exposure for this scenario, and in any event is irrelevant to the CARB
charge to regulate outdoor air, not indoor air.

The T2 scenario also includes a hypothetical hour-long meal in an outdoor restaurant,
“very near the smoking area of a nearby office building” that results in an exposure to 0.19
ug/m3 nicotine, identical to that reported for the “Office Building #2” sampling site. The ARB
should address the likelihood that ETS could conceivably travel from such a smoking area to any
“very near” outdoor space without any further dissipation or dilution.

The U.S. EPA’s Final Guidelines for Exposure Assessment (EPA 1992) provide criteria
for the proper development of scenario - based exposure estimates (Section 5.3.3). The ETS
exposure scenarios included in the ARB draft report do not satisfy the EPA standards and do not
provide a sound basis for regulation of ETS in outdoor air. The EPA Guidelines provide that a
proper exposure scenario should include:

o The characterization of the chemical, i.c., amounts, locations, time variation of
concentrations, source strength, environmental pathways from source to exposed individuals,

fate of the chemical in the environment, etc. (characterization of the chemical)
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o Identification of the individual(s) or population(s) exposed, and the profile of contact with
the chemical based on behavior, location as a function of time, characteristics of the individuals,
efc. (characterization of the exposed population)
® As noted, the ARB has failed adequately to characterize the intensity, duration or
frequency of ETS exposure in outdoor air, and failed properly to characterize the exposed
population.

Even under the exaggerated outdoor ETS exposure scenarios posited by ARB, indoor air
accounts for 89-99% of total hypothetical ETS exposure to children and adults. (Table V-11.)
The very small contribution of outdoor exposures to total ETS exposures does not justify the

extraordinary step of regulating ETS as a TAC.

5. Uptake/Biomarker Data from Experimental ETS Exposures is
Available and Should be Considered and Discussed by the ARB

The laboratory study of Scherer and colleagues (G. Scherer, C. Conze,
A.R. Tricker and F. Adlkofer (1992) cyip. Investig. 70:352-367) comprises a controlled human
clinical exposure to extremely high levels of ETS with assessment of a variety of sensitive
biomarkers (urinary mutagenicity, PAH metabolites, DNA adducts). This investigation found no
significant elevations in the measured endpoints at levels of ETS exposure far above any that
could conceivably result from the outdoor air exposures posited by ARB. The ARB should
include discussion of this and other available scientific information in regard to the biological

plausibility that a measurable risk to Californians could conceivably result from outdoor ETS

exposures.
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C. All Prior TAC Listings Have Been Based On More Extensive and Reliable
Exposure Data than That Available For ETS

The ARB’s Draft Report does not identify the number of people exposed to ETS
in the ambient air in California, or the duration or level of such exposure. By contrast, in all
other listing recommendations, the ARB has relied upon statewide population-weighted
background exposure levels or comparable data. In the few cases in which a statewide number
was not available, the ARB’s listing recommendation has included an average continuous
exposure level for particular air districts or exposure levels for a significant subset of the
population residing near a particular emissions “hot spot.” This exposure data is generally
compiled from samples collected from California’s 20 station toxic monitoring network, or
district or source specific monitoring conducted over time. In previous listing recommendations,
such data demonstrate that large portions of California’s population is exposed to the substance
in question on a continuous basis. For example, in previous TAC listings, the ARB offered the
following exposure estimates:

o Acetaldehyde - estimated statewide population-weighted exposure of 2.33 parts per billion
based on exposure to 20 million people in California.

e Benzene - a South Coast Air Basin population-weighted year round average of 4.6 parts per
billion.

» Benzo[a]pyrene - statewide population-weighted exposure of 0.53 nanograms per cubic

meter based on exposure of 20 million people in California.
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Butadiene - statewide population-weighted exposure to outdoor airborne butadiene, based on
data from the ARB’s toxic monitoring network, estimated to be an average of 0.37 ppbv or
0.82 micrograms per cubic meter.

Cadmium - 10 million people exposed to an average cadmium concentration of 1.0 to 2.5
ng/m? and one million people exposed to an average cadmium concentration of 1.8 to 5.6
ng/m?.

Carbon Tetrachloride - toxic monitoring network results yielded a statewide annual average
concentration of 0.13 parts per billion.

Chloroform - routine monitoring at 19 sites yielded an estimated statewide population-
weighted exposure of 0.03 ppb.

Diesel emissions - based on emissions inventory projections, staff estimated that statewide
population-weighted outdoor diesel exhaust PM,, concentrations were 1.8 ug/m? for 2000
and 1.7 ug/m? in 2010.

Ethylene dibromide - ambient concentrations for the South Coast Air Basin were .0074 ppb
(average annual) and .004-.18 ppb (24 hour).

Formaldehyde - overall mean statewide exposure, weighted by population, estimated to be
4.4 ppbv.

Inorganic arsenic - approximately 20.3 million people in California were estimated to be

exposed to a population-weighted mean inorganic arsenic outdoor air concentration of 1.9

nanograms per cubic meter,
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o Methylene chloride - approximately 20.3 million people (80 percent of the state’s population)
estimated to be exposed to a population-weighted mean concentrations of 1.1 to 2.4 ppb.

e Nickel - estimated mean statewide population-weighted exposure to nickel for the 20.3
million people represented by the ARB’s monitoring network was 7.3 nanograms per cubic
meter.

» Perchloroethylene - estimated average population-weighted exposure for approximately 20
million Californians residing in the combined areas monitored by the 19 stations was 0.37
ppbv.

s Trichloroethylene - approximately 20 million people in California represented by the toxics
air monitoring network estimated to be exposed to a population weighted mean concentration
of 0.22 ppb.

Unlike the substances discussed above, the ARB is unable to provide any estimate of the
percentage of Californians exposed to ETS in the outdoor air, the levels at which such exposure
occurs, or the time period over which such exposure continues. The ARB’s Draft indicates at
ES-6 that “[i]nformation from several smoking behavior related surveys indicate that
California’s adults, adolescents, and children are exposed to ETS during some time of the day.
According to studies from the late 1980’s and the early 1990’s, on a given day, 56% of adults,
64% of adolescents and 38% of children may be exposed to ETS during their daily activity.”
However, the Draft Report provides no indication of how many people are exposed to ETS on a

daily basis, at what levels they are exposed, for what period of time they are exposed and

whether or not such exposure occurs indoors or outdoors. Further, this statement is based on
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studies conducted over ten years ago, and has little bearing on current ETS exposure levels.
Unlike in previous cases, the ARB has not measured, and does not have sufficient information to
estimate, “background” exposure levels to outdoor ETS. The only studies of outdoor ETS cited
by the ARB are two published studies attempting to measure outdoor air concentrations of ETS
outside of California, and a recent study collecting limited samples in a small number of outdoor
smoking areas in California. ES - 6. The ARB does not suggest that such limited information is
areliable or sufficient basis upon which to base a general estimate of statewide exposure levels,
or even an estimate of how many Californians might be exposed to ETS at some level in the

outdoor environment.

D. OEHHA Failed to Calculate a Health Risk from Outdeor ETS Exposure

The Tanner Act requires OEHHA to evaluate the levels of outdoor exposure to a
potential TAC that may cause or contribute to adverse health effects, to establish a threshold
level below which no adverse health effects are anticipated or, if a threshold cannot be
established, to determine “the range of risk to humans resulting from current or anticipated
exposure to the substance”. Health & Safety Code §§39660 (b-c). OEHHA has failed to fulfill
its obligation to calculate the potential health risks from outdoor exposure to ETS. OEHHA has
not attempted to determine a threshold level of ETS in outdoor air below which no adverse
health effects are anticipated; nor has it calculated the range of risks to human health from
exposure to ETS in the ambient air in California.

The only risk estimates included in the OEHHA ETS analysis are the attributable risks

for various health effects purportedly associated with ETS contained in Table 1.2. These risk
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estimates are based on epidemiological studies of all ETS exposures, comprised largely of indoor
exposure. OEHHA has made no effort to estimate the risks, if any, attributable exclusively to
outdoor ETS exposures, as required by the Tanner Act and as calculated in all previous TAC
listings.

The only estimate of the California public’s exposure to ETS provided by the ARB is a
roughly estimated exposure level that includes the sum of all exposures experienced in a 24 hour
day, including both indoor and outdoor environments. ES-7. This exposure estimate is
meaningless for the purposes of evaluating ETS as a TAC, as only outdoor exposure is relevant
to a TAC listing determination. In other instances in which the ARB has considered both indoor
and outdoor concentrations, it has segregated the impact of the two different exposures, and
calculated health risks for indoor and outdoor exposures separately. For example, for
formaldehyde, the ARB’s listing recommendation stated the following at page 6, “[u] sing
OEHHAs best value for unit risk of 7 x 10°ppbv ' and the corresponding dose rate for indoor
and outdoor environments, the number of excess cases due to indoor and outdoor exposure to
formaldehyde is estimated to be 230 and 5 per million, respectively. This corresponds to a
cancer burden of 7,000 and 150 for indoor and outdoor exposures, respectively, for a California
population of 30 million.”

The Draft states that the only exposure for individuals that do not spend time with
smokers is in outdoor locations, but does not attempt to estimate how often or at what levels such

exposure might occur for Californians. As an accurate exposure estimate is a key component of

an assessment of potential health risks, the absence of reliable exposure data makes it impossible
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to establish a health risk attributable to ETS exposure in the ambient air. This stands in marked
contrast to earlier ARB listing recommendations which included estimated potential risks

attributable to outdoor airborne exposure to the candidate substance.

Respectfully submitted,

Brian J. McGinn
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PREFACE

Comment on 6.2.1.2. Asthma induction in adults

The Cal/EPA 2003 draft report's conclusion that ETS exposure is causally
associated with “adult-onset” asthma is at odds with the judgements of a number of
authoritative scientific bodies that have recently reviewed available epidemiological data
on this topic. Cal/EPA should seriously and objectively reconsider its conclusion in
regard to “adult-onset” asthma causation to conform to contemporary standards for such

scientific judgements.

Cal/EPA’s judgement is at odds with that of authoritative scientific bodies

The National Academies of Science’ Institute of Medicine has very recently
performed a thorough and exhaustive assessment of available evidence in regard to
environmental factors that may cause or exacerbate asthma in adults and children (IOM —
Clearing the Air 2000). The IOM report concluded that, among the many exposures
considered, only house dust mite antigen had been demonstrated with sufficient evidence
to cause the development of asthma. The IOM’s consensus opinion in regard to ETS as a
causative factor in the development of asthma in school-aged children, older children and
adults was that there is “...inadequate or insufficient evidence to determine whether or
not an association exists...” Similarly, IARC researchers had stated earlier (Tredaniel ez
al., 1994) that it “..remains controversial...” whether indoor air ETS is associated with
chronic respiratory symptoms and asthma. Neither did the 1986 report of the US
Surgeon General, the 1986 NRC report, nor the 1992 EPA report on ETS conclude that
the evidence for ETS was sufficient to support a causal inference for “adult-onset”

asthma.



The remarkable Cal/EPA draft assertion that “adult-onset” asthma has been
shown conclusively to be causally-associated with ETS exposures falls far short of the
standards for such scientific judgements and should be withdrawn in a draft revision.

The etiology of asthma is only incompletely understood, and is far too complex to
justify a simplistic inference of causation from a limited number of inconsistent
epidemiological studies having inadequate confounder adjustments and at best weakly
positive statistical associations with indoor air ETS exposures.

A bewildering genetic heterogeneity underlies the development of asthma; the
scientific literature contains hundreds of genetic association studies on asthma-related
phenotypes, with variants in 64 genes reported to be associated with asthma or related
traits in at least one study (Hoffjan, Nicolae, and Ober 2003). None of the nine new
studies cited in the Cal/EPA 2003 draft included consideration of this variable in the
diverse study populations.

While the new epidemiological reports cited by Cal/EPA in support of a causal
inference for “adult-onset” asthma in association with ETS exposure included some
adjustments for confounders, none of the individual studies has come close to adequately
considering the full spectrum of diverse associations that have emerged as potentially
potent confounders for this complex disease. One example of such an emerging
confounder is described in a very recent systematic review of extant literature that found
that aspirin-induced asthma is detectable in fully 21% (14-29%, 95% C.1.) of adults when
definitive oral provocation testing is conducted (Jenkins, Costello, and Hodge 2004).
Notably, only about 3% (2-4%, 95% C.1.) of adults in this analysis were aware of such

aspirin sensitivity and reported it at interview. This recent observation documents the



imprecision and limited utility of self-reported symptoms in diseases of extraordinarily
complex etiology such as asthma, and indicates that simplistic inferences of causation
based upon such data are unlikely to be correct. Among the new “adult-onset” asthma
reports cited by Cal/EPA (2003), 7 of 9 studies employed unreliable self-reported
asthmatic symptoms or self-reports of asthma diagnosis. Notably, the two cited studies
that included more objective physician-diagnosed asthma data (Kronqvist, 1999; Flodin,
1995) did not report statistically significant associations of asthma and ETS exposure.
Cal/EPA should objectively consider the available data on the unreliability of such self-
reported asthma symptoms in drawing conclusions of causation that are at odds with
those made in previous and more rigorous assessments by other scientific and public
health bodies.

Clinical studies of asthmatics exposed to experimental ETS have strongly
suggested that reactions to ETS do not occur by the IgE-mediated mechanism that is a
hallmark of classic allergic asthma (Lehrer, Rando, and Lopez 1999). A minor subset of
study subjects reporting ETS sensitivity and having clinically-diagnosed asthma have
been shown to react to experimental levels of ETS exposure with modest reductions in
FEV,. However, the detected responses appeared to be attributable largely to sensory
irritation by constituents of the ETS gaseous phase and exhibited a clear exposure-
response relationship for measurable effects in ranges far higher than those typically
encountered (Lehrer, Rando, and Lopez 1999).

In the following text, the conclusions of Cal/EPA are addressed as summarized

below:



Asthma is an exceedingly complex and incompletely understood disease; simplistic
conclusions regarding its etiology, based upon weak statistical associations with
environmental exposures, are at best tenuous.

The contention that ETS induces asthma in adults is supported by neither the weight
and strength of available epidemiological evidence, nor by a compelling body of
mechanistic evidence. No authoritative consensus judgement regarding causation of
adult onset asthma by ETS has been made previously by any expert scientific/public
health organization.

The entire body of available epidemiological data, including the nine new studies
cited in the Cal/EPA 2003 document, is an entirely insufficient basis for a reasonable
scientific conclusion of a causal association between ETS exposure and induction of
adult asthma.

. Major asthma risk factors include family history of atopic disease, atopy, exposure to
house dust mites, cat dander, cockroach antigens and childhood obesity. The
potentially confounding effects of these major asthma risk factors are difficult to
control for in any epidemiological study.

ETS and respiratory health studies are difficult to conduct and interpret.

Real-world levels of ETS exposure, and particularly outdoor air levels, are trivially
low.

The draft conclusion that ETS exposure causes “adult-onset” asthma is not consistent

with contemporary scientific standards and should be withdrawn.



MAJOR ASTHMA RISK FACTORS

Boushey et al. (2000) provide the following descriptions of asthma risk factors:

“The strongest is a family history of atopic disease.”

“Atopy greatly increases the risk of asthma.”

“This has best been established for the house dust mite...Other allergen exposures
linked to a heightened risk of asthma are cat dander, cockroach, ...”

“In Britain and the United States, the rise in asthma among children has been
accompanied by an almost epidemic increase in the prevalence of obesity.”

A very recent longitudinal study of “adult-onset” asthma among members of a
New England HMO found that new-onset asthma cases were overwhelmingly more
likely to have occurred in association with infection than in association with
workplace/environmental exposures (Sama et al., 2003).

Therefore, it is very important in any ETS-asthma epidemiological study to
account and adjust, fully and accurately, for the major risk factors for asthma. The
available studies to date that are cited by Cal/EPA do not fully meet this requirement.
DIFFICULTIES IN CONDUCTING AND INTERPRETING ETS AND
RESPIRATORY HEALTH STUDIES
ETS and Respiratory Health in Adults

Respiratory diseases and symptoms in either healthy or compromised adults
exposed to ETS have not been as widely studied as they have been in children. No clear
picture emerges from an analysis of the published papers on this subject, because the

literature reports positive and negative associations as well as non-associations.



The ETS studies on adult respiratory health are influenced by many of the same
potential confounders as the childhood studies, but there are at least 5 factors that may be
of increased importance in considering design of ETS studies in adult populations: 1)
Presence of adult lifestyle confounders (e.g., alcohol consumption, dietary habits, hobbies
such as woodworking and ceramics, efc.). 2) Occupational exposures to lung irritants. 3)
Difficulty in obtaining accurate lifetime medical histories. 4) Greater difficulty in
estimating current and past ETS exposure because of the increased mobility of adults. 5)
Increased possibility of psychological aversion to ETS, resulting in exacerbation of
reported symptoms (Smith et al., 1992).

In addition to the potential confounders noted above, a number of possible biases
are important considerations in ETS studies. These biases include misclassification of

smokers as nonsmokers, reporting bias including recall bias, and diagnostic bias.

ANALYSIS OF NINE ASTHMA STUDIES NOT CONSIDERED IN 1997 Cal/ EPA
DOCUMENT

The Cal/EPA 2003 draft report states that the 1997 OEHHA report reviewed
studies evaluating the relationship between ETS exposure and chronic pulmonary disease
among adults, including asthma. They concluded “... ETS exposure may make a
significant contribution to chronic respiratory symptoms in adults.” Although the
OEHHA reported in 1997 on five studies purportedly supporting an association between
ETS exposure and “adult-onset” asthma (Dayal et al., 1994; Greer et al., 1993;
Leuenberger et al., 1994; Ng et al., 1993; Robbins et al., 1993) no specific conclusions

were articulated about asthma per se. Cal/EPA 2003 presents nine recent epidemiological



studies that evaluated the impact of ETS exposure on new-onset adult asthma and,
remarkably, draws an affirmative causation conclusion.

The nine studies listed in Cal/EPA 2003 Table 6.14 have been reviewed and a
summary of their design features is listed in Tables 1 and 2 with written comments
following. Table 1 lists author/reference, study type, variables tested, population studied,
and country. In addition, Table 1 summarizes criteria used to establish smoking status
(smoker vs non-smoker), lab confirmation of smoking status, ETS exposure assessment,
and known (established) home and occupational exposures/confounders. Where possible,
Table 2 summarizes author definition of asthma and assessment/diagnosis of asthma.
Categorizations include self-reported asthma or symptoms of asthma; self-reported
physician diagnosed asthma; physician diagnosed asthma; and medical (clinical testing)
confirmation of asthma.

An analysis of Tables 1 and 2 (attached) shows the inadequacies of the nine
additional epidemiological studies regarding the purported contribution toward a
conclusion of a causal association between ETS and adult onset asthma. For example, all
nine studies rely on questionnaires, with only one study fully incorporating examination-
based physician diagnosed asthma, and none fully confirm smoking status by laboratory
test. In addition, only three of the nine studies are prospective in design, with the
remainder being either cross-sectional or case control. Therefore, the study designs
generally do not facilitate control for recall bias and preclude determinations of causality.
Cross-sectional studies are, in any event, inappropriate for the development of inferences

of causation and temporal relationships between purported exposures and effects.



Krongvist et al., 1999

A large population-based cross-sectional study examined risk factors associated
with asthma and rhinoconjunctivitis in 461 Swedish farmers. The farmers received a
medical examination comprising a skin prick test (SPT), radioallergosorbent test (RAST)
analyses, and lung function measurements. A questionnaire established symptoms and
exposures. Subjects with a history of episodic shortness of breath, wheezing, and
breathing difficulties were defined as having asthma. Allergen sensitization, especially to
mites (OR=5.8 vs OR=3.8) and pollens (OR=10.3 vs OR=5.8) was significantly
associated with asthma and rhinoconjunctivitis, respectively, in this farm community.
Exposure to ETS in childhood and current exposure did not seem to affect the risk of
allergen sensitization among either smokers or nonsmokers. No ETS data were given.
Cal/EPA 2003 Comments

“By postal questionnaire, asthma was defined as self-reported episodic respiratory
symptoms, such as wheezing and dyspnea. ETS exposure was assessed for the current
period (home and work) and during childhood. In this study, no measure of ETS
exposure, past or present, was associated with the risk of asthma (OR or RR were not
reported) (Table 6.14).”
Heck et al. Comments

The study was relatively large and included 461 Swedish farmers receiving
medical exam, SPT, RAST analyses and lung-function measurements. The anthors noted
the following: “Reported exposure to environmental tobacco smoke in childhood or

currently did not significantly affect the risk of airway disease in smokers, ex-smokers, or

nonsmokers.”



Iribarren et al., 2001

This large cross-sectional study examined current exposure to ETS and the
association with personal characteristics and self-reported health conditions as
determined from a multiphasic health check-up between 1979 and 1985. A total of
47,472 adult never-smoking members of the Northern California Kaiser Permanente
Health Plan undergoing multiphasic health check-ups between 1979 and 1985
participated in the study. A written questionnaire was used to record duration and
location of ETS exposure. Although it is not clear exactly when the ETS exposure data
were collected it appears at least partially retrospective. The authors conclude ETS
exposure correlates with several personal characteristics potentially associated with
adverse health outcomes. They state ETS exposure was associated with several self-
reported acute and chronic conditions but that the study design precluded causal
inference.

Cal/EPA 2003 Comments

“Using a written questionnaire, current ETS exposure was ascertained for several
locations: home, other small spaces (e.g., office or car), and large indoor spaces (e.g.,
restaurant). In each location, the survey assessed average duration of exposure. In both
men and women, any ETS exposure was associated with a greater risk of self-reported
physician-diagnosed asthma or hayfever (OR 1.22, 95% CT 1.11-1.34 and OR 1.14; 95%
CI 1.06-1.24, respectively), controlling for socioeconomic and demographic covariates.
The risk estimates were similar for high level exposure (> 40 hours/week) compared to
no exposure. For weekly exposure duration, there was evidence of an exposure-response

relationship among women but not men.”
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Heck et al. Comments

The authors noted the following limitations:

"ETS exposure correlated with several personal characteristics potentially
associated with adverse health outcomes."

"Firstly, the design was cross-sectional, precluding temporal associations and
inferences about cause and effect."”

"Thirdly, the assessment of medical conditions relied on self reports; no attempt
was made to determine the sensitivity or specificity against a gold standard of care or
serological markers."

"Estimation of lifetime exposure to ETS ...was not possible in this cohort because
duration of ETS exposure was not ascertained."

"We found, unexpectedly, significantly lower odds of stroke among men
reporting any ETS exposure at home or in large indoor areas."”

"Another noteworthy finding was the lack of association of self reported cancer or
tumour with any source of ETS exposure individually or with total ETS exposure in
either gender."

The manner in which the Cal/EPA draft presents its abbreviated review of
the paper of Iribarren ez al., (2001) is misleading in several respects, and should be
revised to include and objectively discuss in their entirety the authors' peer-reviewed
observations and conclusion that bear on whether ETS may be causally-associated with
“adult-onset” asthma. These elements include the authors' admonition that cross-

sectional studies such as that of Iribarren et al., (2001) can not be legitimately employed

to develop inferences of causation or temporal associations between environmental
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factors and the occurrence of “adult-onset” asthma. The combination of
"hayfever/asthma" for the purposes of this broad cross-sectional survey of health plan
members unavoidably results in the combination of a variety of distinct disease
conditions into a single symptom category. The selection of a few among the array of
similarly weak and highly variable statistical associations among wvarious lifestyle
characteristics, behavioral traits, self-reported symptoms and ETS exposures reported in
the original paper's Tables 4, 5 and 6 does not provide any reasonable basis for
development of any conclusion of causation.

Larsson et al,, 2001

A population-based study examined the impact of “at home childhood ETS
exposure” on current self-reported physician-diagnosed asthma during adulthood. The
participants included 8008 randomly selected adult never smokers (age 15-69) from
Sweden. A questionnaire (postal survey) was used to estimate exposures, airway
symptoms, and respiratory history. The authors concluded that, “childhood exposure to
ETS is associated with an increased prevalence of asthma among adult never-smokers,
especially in nonatopic subjects. Children exposed to ETS were also more likely to
become smokers. ETS is a major lower airway irritant (LAWT).”

Cal/EPA 2003 Comments

“The prevalence of adult asthma was more common among subjects who
indicated childhood ETS exposure (7.6%) compared to unexposed persons (5.8%)
(p=0.035). Current self-reported “breathing difficulties from cigarette smoke” were also
more common among subjects who indicated a history of childhood ETS exposure. In

further analysis, the authors stratified by family history of asthma. Although there was no
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clear impact of ETS among subjects without a family history of asthma, ETS exposure
was associated with a greater risk of asthma among those with a positive family history
(OR 1.82; 95% CI 1.28-2.58). These results could be consistent with higher rates of
smoking cessation by asthmatic’s parents, reducing exposure of their children with
asthma.”

Heck et al. Comments

Self-reported ETS exposure was assessed by the question, "Do or did any of your
parents/relatives smoke at home when you grew up?" All questions were answered as
either "yes," "no," or “not as far as 1 know." ETS exposures from smoking by parents or
other relatives who actually live in the house is very different from that by relatives who
occasionally drop by and smoke in the home. Also, there is no estimate of
degree/intensity of exposure that may have occurred. It is unclear whether the self-
reported current asthma began in childhood or is “adult-onset.” Therefore, the relevance
of these resuits to “adult-onset” asthma are also unclear.

The authors note "The difference in asthma prevalence between subjects exposed
and not exposed to childhood ETS was more pronounced in the younger half of the
population.” The effect of recently-increased awareness of purported adverse effects of
ETS on the accuracy or consistency of the reporting by younger subjects was apparently
not considered as a potential source of bias in the study. "Wheezing" is not reported as
significantly associated with ETS exposure. In fact, the p value for wheezing is 0.792,
although wheezing is a hallmark symptom of asthma. Additionally, the authors state "We
cannot exclude the possibility of reporting bias where asthmatics are more prone than

nonasthmatics to report ETS exposure, which would give an overestimation of the risk"
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and "...the association between active smoking and asthma is uncertain in the current
literature.”

Janson et al., 2001

This cross-sectional study aimed to evaluate the effect of passive smoking on
respiratory symptoms, bronchial responsiveness, lung functjon, and total serum IgE in the
Buropean Community Respiratory Health Survey. The study included 7882 adult (age 20-
48) never smokers from 36 centers in 16 countries. The authors report “...passive
smoking in the workplace was significantly associated with all types of respiratory
symptoms and current asthma. No significant association was found between passive
smoking and total serum IgE.” The authors conclude that although, “passive smoking is
common, the prevalence varies widely between different countries.” The study reports,
“passive smoking increased the likelihood of experiencing respiratory symptoms and was
associated with increased bronchial responsiveness.”

Cal/EPA 2003 Comments

“Compared with no ETS cxposure, any ETS exposure at home or work was not
associated with a greater risk of self-reported current asthma (OR 1.15; 95% CI 0.84;
1.58). When each source of cxposure was examined individually, workplace exposure
was related to a higher risk of asthma (OR 1.90; 95% CI 1.25; 2.88). There was no
apparent impact of home exposure (OR 1.14; 95% CI 0.68; 1.90). These apparently
discrepant results could be explained by the method of ETS exposure measurement.
Home exposure was defined as living with at least one smoker, whereas workplace

exposure ascertained regular smoking in the room where they worked. Because residence
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with a smoker may not always reflect domestic ETS cxposure (Eisner et al., 2001), use of
this exposure measure could attenuate the effect estimate for home ETS exposure.”

“The investigators also found a similar pattern of results for several asthma-like
symptoms, including wheeze, nocturnal chest tightness, and dyspnea (nocturnal or
exertional). In these instances, workplace ETS exposure was related to a greater risk of
respiratory symptoms, whereas home exposure had no apparent impact. An exposure-
response relationship was noted for all respiratory symptoms, but not clearly for asthma.
Furthermore, both home and workplace ETS exposure were associated with greater
bronchial hyper-responsiveness (assessed by methacholine challenge). Because bronchial
hyper-responsiveness is a cardinal feature of asthma, this result adds additional support to

the observed link between ETS exposure and self-reported asthma.”

Heck ef al. Comments

The study design was unblinded with "interview-led questionnaires." The
percentage of cases classifiable as self-reported “adult-onset” asthma is unclear, Asthma
was self-reported and subjects were not queried as to their age at onset and whether their
reported asthma was physician-diagnosed. Thirty-six centers were studied, while only
one used biomarkers of smoke exposure to validate nonsmoker status or ETS levels. The
authors’ abstract statement that “...passive smoking in the workplace as significantly
associated with all types of respiratory symptoms and current asthma. ..”” 18 inconsistent
with the 95% confidence interval about the odds ratio and indicates a lack of statistical
significance (odds ratio 1.90; 95% CI 0.90-2.88). No significant association was seen

between asthma and overall ETS exposure, asthma and household ETS exposure and
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ETS and total serum IgE. Reduction in lung function was not statistically significant in
"ETS-exposed"” participants. In addition, the authors note a number of study limitations
including cross-sectional design, possibility of recall bias and reliance on self-reported
exposure. Cross-sectional studies are not appropriate as a basis for the development of
inferences of causation.

Flodin et al,, 1995

A population-based case-control study from semi-rural Sweden evaluated
smoking as a possible determinant of “adult-onset” asthma (age > 20 yrs), controlling for
other factors such as air pollution at work, dwelling conditions, and atopy. The authors
compared 79 cases of asthma, diagnosed between ages 20 and 65, with 304 randomly
drawn population controls of similar age from the same area as the cases. A questionnaire
was used to collect information on smoking habits, occupational exposures, dwelling
conditions, various suspect allergenic exposures, and atopy. The authors note, “those who
had smoked for 3 years or more, present or past, were at increased risk for bronchial
asthma (adjusted odds ratio = 1.9; 95% confidence interval = 1.1-3.3).” Exposure torETS
at work involved a slightly greater but statistically insignificant risk (OR 1.5; 95% CI1 0.8-

2.5).
Cal/EPA 2003 Comments

“A population-based case-control study from semi-rural Sweden evaluated ETS
exposure as a risk factor for adult onset asthma (>age 20 years). During a 9 month period,
cases were identified from all persons filling a prescription for beta-agonist medications

in two communities. The diagnosis of asthma was confirmed by a pulmonary specialist.
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Controls were randomly selected from a general population register and matched to cases
by age (of asthma diagnosis), gender, and community. ETS exposure at both home and
work was assessed by written questionnaire, which was defined as exposure for at least 3
years prior to the age at asthma diagnosis (or comparable age for controls). Workplace
ETS exposure was associated with an increased risk of asthma (OR 1.5; 95% CI 0.8-2.5),
but the confidence interval did not exclude no relationship. Exposure to ETS at home was
not associated with a greater risk of asthma (OR 0.9; 95% C1 0.5-1.5).”
Heck et al. Comments

This study examines 79 persons with asthma who were 20-65 years at diagnosis.
The study does not appear to separately examine smokers and nonsmokers. The risk for
adult asthma in association with three years of self-reported ETS exposure at work was
nonsignificant (adjusted OR = 1.5, 95% (T = 0.8-2.5). At home the risk was actually less
than 1.0 (OR = 0.9, 95% CI =0.5-1.9) for ETS-exposed subjects. Due to the reported
lack of a statistically significant association and apparent failure to separately examine
smokers and nonsmokers, this study does not support a causal association between ETS

exposure and “adult-onset” asthma.

Thorn et al., 2001

A Swedish population based case-control study examined self-reported exposures
to mold and ETS in the home environment and the risk of “adult-onset” asthma. The
study was performed in a random population sample (n=15,813), aged 20-50 years. The
adult onset asthma cases for the study included subjects self reporting “physician-
diagnosed” asthma (n=174). Randomly selected referents (n=870) were chosen from the

whole population sample. Exposures in the home environment, asthma, respiratory
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symptoms, smoking habits, and atopy were obtained from a comprehensive mailed
questionnaire. Authors reported “increased adjusted OR for asthma were associated with
exposure to molds (OR 2.2, 95% CI 1.4-5.5) ETS (OR 2.4, 95% CI 1.4-4.1) and the
presence of a wood stove (OR 1.7, 95% CI 1.2-2.5).”
Cal/EPA 2003 Comments

“A Swedish population based case-control study examined the impact of ETS
exposure on “adult-onset” asthma (age > 16 yrs). The investigators ascertained home
exposure only, during or previous to the year of asthma diagnosis (and at a randomly
selected time for control subjects). In this study, ETS exposure was associated with a
greater risk of “adult-onset” asthma (OR 2.4; 95% CI 1.4-4.1). This increased risk was
observed only among never smokers and not among current or ex-smokers. When the
results were stratified by sex, the association was stronger for males (OR 4.8; 95% CI
2.0-11.6) than females (OR 1.5; 95% CI 0.8-3.1).”
Heck et al. Comments

The relative risks and confidence intervals for ETS (OR 2.4, 1.4-4.1) and mold
(OR 2.2, 1.4-3.5) are so similar it raises the possibility that the two exposures are co-
existent. The attribution of adult onset asthma to ETS may actually be confounded by
mold which may or may not be evident to the subject. When the relative risks for males
and females are reported separately, the relative risk for females for ETS and adult
asthma is non-significant, 1.5 (0.8-3.1). The authors throw out data by starting with 251
cases of physician diagnosed asthma, then reducing the final subject number to 174 by
arbitrarily reviewing only the period "between 1980 and 1994" purportedly to reduce

recall bias.  No report of the relative risks using the whole sample is given. When all
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self-reported asthmatic symptoms are included in addition to self-reported physician
diagnosed adult asthma, the risk becomes non-significant at 1.7 (1.0-2.8). The authors
note the possibility of both under- and over-reporting of ETS exposure in their study
design.

Hu et al,, 1997

Asthma and related factors were evaluated in a cohort of 1,469 seventh grade
students seven years after a school-based smoking prevention program in southern
California. Childhood ETS exposure to parental smoking was determined by parental
reports. Seven years later during young adulthood, self-reported physician diagnosed
asthma was determined using a written questionnaire. Family history was strongly
associated with subjects’ asthma (OR=3.1, 95% CI 2.4-4.5 for self reported physician-
diagnosed asthma; OR=3.3, 95% (I 2.4-4.5 for current asthma). Exposure to parental
smoking during childhood was significantly associated with self reported physician-
diagnosed asthma (OR=2.9, 95% C1 1.6-5.6) and current asthma (OR=3.3, 95% CT 1.7-
6.4). Also, self-reported mold growth at home was significantly associated with asthma
(OR=2.0, 95% CI 1.2-3.2).

Cal/EPA 2003 Comments

“Evaluated a cohort of 1,469 seventh grade students seven years after a school-
based smoking prevention program in southern California. At baseline, ETS exposure
status was determined by parental reports of personal smoking, During young adulthood
(seven years later), self-reported physician diagnosed asthma was ascertained by written
questionnaire. Exposure to parental ETS at baseline was associated with an increased risk

of subsequent asthma. Compared with no maternal smoking or light smoking at baseline
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(< one-half pack per day), heavier maternal smoking was associated with an increased
risk of self-reported asthma in young adulthood (OR 1.8; 95% CI 1.1-3.0). Similarly,
heavy paternal smoking was related to a greater risk of asthma (OR 1.6; 95% C1 1.1-2.4).
In addition, they observed an exposure-response relationship between number of parents
smoking at baseline and the risk of asthma seven years later.”
Heck et al. Comments

In this study, the age of onset for the reported asthma cases was not determined.,
Thus, the relevance of the findings to adult asthma onset is unclear. Also, in this study,
like others, there is a potential selection bias in selecting the cohort for study in that
"...These subjects originally participated in a school-based smoking prevention study in
1986." The possibility of the unblinded subject correlating the current asthma “yes” or

“no” question with the previous smoking cessation program cannot be excluded.
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Greer et al., 1993: McDonnell ef al., 1999

A longitudinal cohort study of 3,914 adult non-smoking Seventh-Day Adventists
living in California evaluated, by questionnaire, ETS exposure and the incidence of self-
reported physician diagnosed asthma during a 15 year period. The authors reported the
10-year result (Greer et al., 1993) as relating asthma to occupational and ambient air
pollution in nonsmokers. Similarly, the 15-year cohort follow-up (McDonnell er al.,
1999) examined the incidence of asthma in nonsmokers with the long term ambient
ozone concentrations. The Greer ef al. ( 1993) study found: 1) ETS exposure significantly
associated with the development of asthma (RR = 1.45; CI =121 to 1.75), 2) airways
obstructive disease before age 16 related to a marked increase risk (RR =424, C14.03 to
4.45), and 3) an increased risk of asthma significantly associated with increased ambient
concentration of ozone exposure in men R=3.12,C1=1.61105 .85), but not in women.,
The study by McDonnell ef al. (1999) suggested that long-term exposure to ambient
ozone is associated with development of asthma in adult males, The only ETS exposure

associated with asthma was in nonsmoking females only, with weak relative risk, 1.21

(C1=1.04-1.39),

Cal/EPA 2003 Comments

“As reported in the 1997 Cal/EPA report, duration of working with a smoker was
associated with an increased risk of developing asthma (OR 1.5 per 10-year increment;
95% CI= 1.2-1.8). Since the 1997 Cal/EPA report, longer-term follow-up of the cohort
has been reported. At 15-year follow-up, duration of working with a smoker was

associated with an increased risk of incident asthma for women only (OR 1.21; 95% CI=
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1.04-1.39). In both analyses, there was no reported relationship between duration of
residence with a smoker and risk of asthma.”
Heck et al. Comments

Greer et al., 1993

The representativeness of the Seventh Day Adventist (SDA) cohort to the broader
California population is questionable. Furthermore, the prohibition of smoking by SDA
church doctrine may increase the likelihood of smoker misclassification bias in this
unique cohort. The ETS exposure is self-reported. The reported relative risk for adult
asthma and ETS is very weak, RR 1.45 (CI =1.21-1.80). The subject numbers of incident
asthma cases are small, that is, N =51 for females and N = 27 for males.

Only 13% of the potential respondents did not answer the questionnaire, but the
final cohort is 2/3 female. Whether more females were initially queried is unknown. The
average age at time of enrollment is relatively high, that is, 56.5. The plausibility that
after a lifetime of ETS exposure without developing asthma, asthma is then induced after
the age of 56.5 is questionable.

McDonnell et al., 1999

ETS was associated with asthma in nonsmoking females only, with a weak
relative risk, 1.21 (1.04-1.39). In addition, the authors note that, “Misclassification of
asthma status may have been greater in females than males,” and that, “The degree of
obstruction represented by FEV/FVC was considerably larger in males than females
(Table 2), and only 27% of the new female cases reported use of asthma medication
compared to 61% of the males." Therefore, the reported statistically significant

ETS/female association is not consistent with the study’s clinical observations.
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Cal/EPA 2003 Comment (paragraph summarizing asthma induction discussion)

“There is no “gold standard” for defining asthma in epidemiological research.
Although self-reported asthma is commonly used in survey research, this definition may
not detect all persons with asthma (McWhorter et al., 1989; Toren et al, 1993).
Respondents’ reports of respiratory symptoms, especially wheezing, may have a greater
sensitivity for identifying adults with asthma (Toren et al., 1993). Wheezing, in
particular, correlates with the criterion of bronchial hyper-responsiveness (Burney et al.,
1989).”
Heck et al. Comments

As shown in Table 1, there is significant heterogeneity in application of
diagnostic criteria across the nine studies and in the general ETS asthma literature. While
no diagnostic “gold standard” may be available, certainly minimum diagnostic standards
should be used, as there is the possibility of a self-reported misdiagnosis especially with
“adult-onset” asthma. Other conditions, for example the side effects of various drugs,
could lead to a misdiagnosis. In general, actual physician diagnosis is superior to self-
report. Cal/EPA is correct in stating that there is no universally-accepted and entirely
objective definition of asthma in epidemiology. Yet while Cal/EPA emphasizes the
possibility that self-reported “asthma-like” symptoms may under-represent true asthma
incidence, a more scientifically objective view would acknowledge that an imprecise
definition of diseases would just as likely lead to over-reporting of common viral or
bacterial respiratory infections as “asthma”. Cal/EPA should revise its draft wording to

fairly and objectively consider this reality.
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CONCLUSIONS

In summary, the nine new studies cited in the Cal/EPA 2003 document comprise:
five foreign studies performed in populations and environments differing substantially
from those of California; two studies of a Seventh Day Adventist cohort having
numerous lifestyle differences from those of typical Californians; four cross-sectional
studies inappropriate for the development of inferences of causality; eight studies lacking
a complete medical confirmation of asthma diagnosis; and a variety of additional
deficiencies discussed above and itemized in accompanying Tables 1 and 2. A number of
the studies represented by Cal/EPA as demonstrating an association between ETS and
asthma development did not in fact report consistent statistically significant associations.

The Cal/EPA draft conclusion that ETS exposure is causally-related to the
induction of “adult-onset” asthma cannot be justified by scientific standards. No other
authoritative scientific bodies around the world have rendered a similar judgement upon
examination of available epidemiological data. The simplistic conclusion that exposure
to ETS is causally related to a complex, multifactoral, and incompletely understood
disease condition such as “adult-onset” asthma is not supported by a compelling body of
extant epidemiological data or supportive temporal and mechanistic data and should be

withdrawn by Cal/EPA in its revision of the draft 2003 report.
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Dear Ms. Brooks,

I received a letter from the Air Resources Board today (Jan. 7 2004)and contacted Mr. Robert Kreiger 916)
327 5615. He suggested I write a letter outlining my experience with Second Hand Smoke (ETS), and my
opinion, and send the results to you. 1 am not a health professional, but in fact a retired Mechanical
Engineer who specialiced in a career dedicated to command and control hardware and software
development on such programs as the Saturn Five Second stage checkout, and most recently, before
retirement, I was the Aerospace Corporation responsible engineer for verification of the Global Positioning
System (GPS) hardware and software as required by contract to the U.S. Air Force, from 1976 through
1993 when I retired after success rewarded by our team's winning the Collier Trophy in 1993. When my
wife had a stroke, in 1993, [ retired at age 68.

My experience with ETS starts with free cigarettes in the U.S. Navy in 1945 and the unusual result that |
became a lifelong non-smoker. 1 was neither addicted to or an admirer of smoking. I couldn't stand the
things. 1 gave my smoking friends all my cigarettes. My first wife was a smoker and we were married for 47
years. She smoked regularly (2 packs a day) and died of Colon Cancer in Jan. 2002, with all doctors
agreeing that smoking had nothing to do with her Colon Cancer. I was exposed to ETS through both
courtship and marriage for 56 years. I recently re-married to another smoker, so I have been exposed to
ETS for 57 years. When is it going to cause some disease that will kill me? I'm now 79 and ETS has had no
cffect on me. Ifit shortens my life, I will still have lived longer than the average predicted by the Surgeon
General (SG).

My background to comment on ETS is based on my reading as many SG reports as 1 could find, the text
"Foundations of Epidemiology”, the Program Description Document of SAMMEC, the program that is used
to determine the "risk" of smoking, and a text by Steven J. Milloy (Science Without Sense” which de-bunks
the EPA effort to use "Risk" as means of damning smoking. I have studied the difference in "proof " of
cause as determined by Engineeering's Scientific Method, and "Risk" as indicating cause by medically
favored Epidemiology. It is like Apples and Oranges, where "risk" is a mathematical simulation, and
"cause" is the result of physical testing, not simulation. Steven Milloy's book has a Table that shows the
"Risk" of ETS as 1.13, a value lower than the "Risk" of sudden heart attack from 3 cups of coffee a week!

While the Tome "Foundations of Epidemiology” states that Biological Credibility must support the
Epidemiological findings (I cannot find ANY biological credibility to ETS as a report that proves ETS kills
anything) it still leaves the door open if the "Risk" exceeds 3.0. But there is no Biological credibility to the
claim ETS is a threat unless you consider the off-hand comment so often used that "ETS has 4,000
chemicals in it" some of which are known poisons. But the amount required of any of these chemicals to be
dangerous is not mentioned, (the threat of poison is in the dose) and the amount produced is also not shown.
The current value of (Risk) of 1.13 was reached by the EPA who was chastized in court for the method they
used to even get that miniscule value by a judge Osteen. Careful review of the 34 "studies" making up the
basis for the risk of ETS reveals two of the "studies" "Risk" value show ETS is GOOD for you! (less than
1.0). There is NO RISK to ETS. This was recognized until about 1980 when it became "unfashionable" to
admit there is not only no scientific evidence, but also no risk from second hand smoke. An actual test
report in 1972 shows that worst case, ETS totals 2 dozen cigarettes a year!.

The real problem with ETS is that no onc worries about "cause" any more because Epidemioligical studics
to determine "risk" are used instead of tests to find cause. That is why with all the hoopla about restricting
smoking and de-toxing cigarettes, the American Cancer Society presents reports every year that estimate an
increase in lung Cancer while smoking decreases. This indicates the Epidemiological findings are false.

The inflexible medical approach that rules out any possibility of escape from the "risk" of smoking is
absurd in the face of people like me who are NOT addicted, do not react to ETS and also from smokers
who smoke all their lives and die of old age, and people who NEVER smoke, avoid contact and die of fung
cancer.

The above write up or report, stem from my own experience. | have noted others come to the same
conclusions independently also. I feel that the loss of testing for cause has lost out to easy computer based
studies that syphon off all the tax money that should be used to find "cause”. Charles 1. Klivans, now at
1203 West Bullock, Dennison TX 75020, 903 465 5828 > reno1933@cableone.net. After Feb. 22 this year |
will be at my home in Redondo Beach CA 90277, 310 375 8038 » cklivans@jps.net 1 intend to sell my

home in California, where nothing is good enough, to live with my new wife in Texas at the home above in
Dennison, until something gets us!.

C‘“\(;‘w‘*l{:?,f;'» I . K«(i\/mv’\S



BILL LOCKYER State of Calt_'/:ornia
Attorney General DEPARTMENT OF JUSTICE

1300 1 STREET, SUITE 125
P.O. BOX 944255
SACRAMENTO, CA 94244-2550

Public: 916/445-9555

Telephone: 916/323-0813
Facsimile: 916/323-3770

E-Mail: Dennis.Eckhart@doj.ca.gov

February 23, 2004

Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street

P.O. Box 2815

Sacramento, California 95812

Re: Draft Report: Proposed Identification of Environmental Tobacco Smoke
as a Toxic Air Contaminant

Dear Ms. Brooks:

Thank you for the opportunity to provide comments on the draft report, Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant. The Tobacco
Litigation and Enforcement Section of the Office of the California Attorney General is
responsible for ensuring compliance with the Tobacco Master Settlement Agreement. The
Attorney General’s Office has focused on a number of issues concerning the health effects
associated with exposure to environmental tobacco smoke. The report’s summaries of the latest
scientific research regarding environmental tobacco smoke, and Cal EPA’s conclusions based
upon these studies, will be extremely valuable to our continued enforcement efforts.

The agency is to be commended for compiling and analyzing all of the research contained
in the report. The report provides a thorough and balanced review of the scientific literature on
secondhand smoke, including the large number of studies that have been published since the
release of Cal EPA’s 1997 report on secondhand smoke.

As a law enforcement agency, the Attorney General’s office appreciates the basic
explanation of the medical terminology and illnesses discussed in the report. Providing
definitions and background information on illnesses associated with ETS exposure is a
significant aid in understanding the studies and clinical trials reviewed in the report.
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The detailed descriptions of the particular studies, including their research methodology,
findings, and possible confounding variables and other concerns, is very useful for examining
individual studies that may be of special interest, and for reviewing the basis for the conclusions
in the report. Further, collecting all of these studies in a single volume greatly simplifies the task
of researching studies on ETS exposure.

We look forward to Cal EPA’s continued examination of the health effects associated
with exposure to environmental tobacco smoke.

Sincerely,

g/ %Qm ,,,,,,,,,,,,,,,,,

DENNIS ECKHART
Senior Assistant Attorney General
Tobacco Litigation & Enforcement Section

For  BILL LOCKYER
Attorney General

PP:DE:cp
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March 4, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
1001 I Street

Sacramento, CA 95812

Attention: Environmental Tobacco Smoke
Dear Ms. Brooks:

On behalf of the American Cancer Society, California Division, we are writing in strong support
of the California Air Resources Board’s proposal to identify environmental tobacco smoke (ETS)
as a toxic air contaminant.

The scientific evidence demonstrating the health hazards of ETS has been overwhelming for
years. ETS has been classified by the U.S. Environmental Protection Agency as a Group A
carcinogen. Group A carcinogens include only the most dangerous substances such as asbestos
and radon. ETS contains over 4,000 substances, more than 40 of which are known or suspected
to cause cancer in humans and animals. Each year, about 3,000 nonsmoking adults die of lung
cancer as a result of breathing ETS.

Enclosed for your reference is the American Cancer Society’s Cancer Facts & Figures 2003. In
addition, may we refer you to your colleagues in the California Department of Health Services,
Prevention Section, Chronic Disease & Injury Control Branch, Tobacco Control Section. They
possess a wealth of exposure and other ETS data more recent than the 1999 data cited in your
report.

We believe that ETS, a proven air-borne carcinogen, should be classified as a toxic air
contaminant. The evidence is unequivocal.

Should you have any questions or if we can be of any assistance, please feel free to contact us.

Sincerely,

Diée J. Fink, MD
Chief Mission Delivery Officer

State Government Relations Ofive
1201 K Street, Suite 730 Sacramento, CA 95814
13 {216) 448-0500 ) (916) 4476931

Cancer Informati MDLACE. 2345 LANCRY, O p
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State of California Department of Health Services

Memorandum
Date: March 8, 2004

To: Ms. Janette Brooks, Chief
Air Quality Measures Branch
California Air Resources Board
1001 | Street
P.O. Box 2815
Sacramento, CA 9582

From: Dileep G. Bal, M.D) €Ki
Cancer Control Branch
Department of Health Services
1616 Capitol Avenue, Suite 74.516
P.O. Box 997413, MS 7202
Sacramento, CA 95899-7413

Subject: Environmental Tobacco Smoke (ETS)

This letter is in response to the draft report, "Proposed Identification of Environmental
Tobacco Smoke as a Toxic Air Contaminant, December 2003, Part A: Exposure
Assessment” and its companion piece, "Part B: Health Effects " The California
Department of Health Services, Tobacco Control Section (CDHS/TCS) believes that
these reports by the California Air Resources Board (CalARB) and the Office of
Environmental Health Hazard Assessment (OEHHA) are factual and use accurate data
to reflect real world exposure and health effects from ETS.

classifying ETS as a TAC,

Although Californians have dramatically had their exposure to ETS decreased, ETS
exposure is still too high. Some workers are still exposed on the job site, such as
warehouse employees and waiters who work at facilities with patios. In addition, a
number of employees are exposed in work vehicles. Even though the number of
Californian smokers with rules banning smoking in their home has increased from 19.8
percent in 1993 to 49.0 percent in 2002, some children and Spouses are still needlessly
exposed in their home.

If you have any questions or comments, please contact David Cowling, Ph.D., Assistant
Chief, Research Scientist, Data Analysis and Evaluation Unit, TCS, at (916) 449-5468.




Natural Resources Defense Council o The Breast Cancer Fund e
San Francisco Bay Area Physicians for Social Responsibility o
Breast Cancer Action e Los Angeles Physicians for Social Responsibility

March 29, 2003
VIA FACSIMILE: 916-327-7212

Janette Brooks, Chief

Air Quality Measures Branch
California Air Resources Board
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Attention: Environmental Tobacco Smoke

Comments to the Office of Environmental Health Hazard Assessment (OEHHA) on the
Proposed Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,
December 2003.

The Natural Resources Defense Council, The Breast Cancer Fund, San Francisco Bay Area
Physicians for Social Responsibility, Los Angeles Physicians for Social Responsibility and
Breast Cancer Action appreciate the opportunity to comment on the OEHHA. draft health effects
assessment for environmental tobacco smoke (ETS). Our organizations are all actively involved
in efforts to prevent significant environmental threats to public health.

The listing of ETS as a Toxic Air Contaminant (TAC) under Health and Safety Code sections
39650-39674 is a scientific “no brainer.” There is a veritable mountain of scientific data showing
that ETS is a significant health hazard, and is causally associated with cancer, cardiac disease,
asthma, other respiratory disease, and developmental problems in children including Sudden
Infant Death Syndrome (SIDS). It is absolutely clear that this chemical mixture qualifies for
listing as a TAC. ETS contains numerous chemicals that are already listed as TACs, such as
benzene, 1,3-butadiene, various polycyclic aromatic hydrocarbons (PAHs), acrylamide,
ammonia, hexavalent chromium, formaldehyde, and lead. Another somewhat similar complex
mixture, diesel exhaust, was listed as a TAC several years ago. Based on its list of ingredients,

The draft health effects assessment 1s an agonizingly detailed review of the enormous scientific
literature on ETS. Although the quality of the science is high, and we believe that the document
accurately reflects the literature, we are deeply concerned that this review sets a standard that is
ultimately detrimental to public health. Spending the decade of research and the thousands of
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person-hours required to create a document that is this lengthy and detailed for a TAC listing
determination inevitably means that very few chemicals or mixtures will move through the
listing process. As California implements increasingly severe budget cuts, it is likely that
OEHHA will suffer from worsening staff shortages. If every document is expected to be a multi-
volume review comparable to this draft, we will see very little activity toward listings of
environmental hazards.

A prior document listing ET'S as a toxic air contaminant was fully endorsed by the Scientific
Review Panel in June of 1997. This document was begun in June of 2001 and was in process for
two and a half years, during which time the California Air Resources Board did not have the
authority to regulate ETS as a toxic air contaminant. Meanwhile, as we can see from this draft,
we can reliably state that while this document was being written about three thousand children
were born in California with low birthweight due to ETS exposures, three hundred infant deaths
from SIDS occurred, hundreds of thousands of people suffered otherwise potentially preventable
asthma exacerbations, and thousands of deaths from myocardial ischemia occurred due to
exposures to ETS. Some number of these illnesses might have been prevented had ARB been
granted the regulatory authority sooner to take aggressive action against ETS. It is therefore
necessary for OEHHA to balance scientific thoroughness with its mandate to implement the laws
designed to protect public health.

We firmly believe that it is possible to produce a high quality scientific review that is a fraction
of the length of this document, and that could be completed in a small fraction of the time. There
is nothing in the law or the science that requires OEHHA to produce a definitive encyclopedia on
the effects of every chemical that it reviews. It is only the fear (and reality) of industry litigation,
and the creeping precedent of ever-larger reports that drive OEHHA to such extremes in
document preparation. Shorter review documents would save the time and effort of the agency
scientists, and of the reviewers charged with reading the documents. Shorter documents can be
just as accurate scientifically and can be much more useful for protecting public health, since
five such documents could potentially be produced in the time spent on one document such as
the one reviewed today.

Due to the extreme length of the document, we focused our review on the introductory material
and the discussion of ETS and breast cancer. Although there are likely other important and
interesting issues throughout the rest of the draft, we were simply unable to give these chapters
the review they deserved in the time available.

Petition to Bring ETS before the DART Identification Committee

Although we did not focus our current review on Chapters 3-5 of the document, we could not
help noticing that there is now even more extensive evidence demonstrating that ETS is a
reproductive and developmental toxicant. In the interest of ‘reducing, reusing, and recycling’ this
document, and in the hope of further protecting the public from this extremely hazardous
exposure, we therefore petition OEHHA to take ETS out of the normal glacial prioritization
process and to present these three chapters to the Developmental and Reproductive Toxicant
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Identification Committee at its next meeting for reconsideration of the listing of ETS under
Proposition 65 [California
Health and Safety Code 25249.5 et seq]

Comments on Chapter |

The definition of ETS is somewhat inconsistent with the discussion on page 1-4 and 1-5 about
ETS exposure in animal studies. The latter discussion appears to state that only ‘sidestream
smoke’ is relevant to ETS exposure, whereas the definition on page 1-2 makes clear that ETS is
actually comprised of ‘mainstream smoke’ that escapes when the smoker inhales, exhaled
mainstream smoke, and sidestream smoke. Thus the animal tests that carefully expose animals
only to sidestream smoke do not appear to reflect the full range of realistic exposures to ETS. It
Is incorrect to say that “A few recent studies have used exposures characterized as ‘sidestream
smoke,” which is considered more relevant to the assessment of the effects of ETS exposure.” In
fact, a mixture of mainstream and sidestream smoke would be most relevant. Although this point
is a minor one, it bears correcting to avoid the appearance of dismissing animal data that do not
include only sidestream smoke. In reality, virtually all of the animal experiments could be
classified as exposures to ETS at various doses.

The discussion of measures of effect and weight of evidence evaluations on pages 1-5 through 1-
7 is very useful. It does make sense to evaluate the quality of the studies and the sources and
likely direction of any bias when evaluating the weight of evidence. It is also important not to
dismiss studies that failed to achieve statistical significance at the 0.05 level, since such studies
may indeed be affected by factors such as insufficient power or by extensive nondifferential
misclassification of exposure. We also agree that inconsistencies in scientific results are almost
inevitable in any body of research, and that the finding of results that are not consistent from one
study to another should not be a reason to automatically dismiss the results or to give up and

Important issues in the introductory material to avoid confusion about how the draft was

We applaud OEHHA for the groundbreaking review of the links between ET'S and breast cancer
on pages 7-91 to 7-155, and we agree with the conclusions reached. There has been a lot of
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statistical significance, in keeping with the prediction that nondifferential misclassification of
CXposure status tends to bias toward the null. The literature on active smoking and breast cancer
supports the unifying hypothesis that tobacco smoke is an important breast cancer initiator, but is
also anti-estrogenic and therefore has an anti-promotor effect. Therefore the timing of the
exposure becomes extremely important. Among smokers, exposure when the breast is still
particularly vulnerable to carcinogens before pregnancy and lactation, appears to be clearly
associated with breast cancer development, whereas exposure after pregnancy and lactation and
in the postmenopausal period has the opposite effect, especially in overwei ght women who
would normally have higher levels of circulating endogenous estro gens after menopause.

It is clear that tobacco smoke contains numerous chemicals that cause mammary tumors in
laboratory animals. In addition to the fifteen chemicals listed in Table 7.4D, the following seven
chemicals should also be added: acrylamide, isoprene, N-nitrosodiethylamine ['], propylene
oxide, cadmium [*], nitromethane [*1, and nitrobenzene .

The findings of PAH-DNA adducts in humans exposed to environmental sources of polycyclic
aromatic hydrocarbons, including cigarette smoke (ie. the Whyatt et al. study cited on page 7-
136 and the Rundle et al. study described on page 7-91) are a helpful part of the causal chain.
The fact that the PAH-DNA adducts do not appear to be a biomarker that is highly specific to
cigarette smoke is not surprising, given the other environmental and dietary sources of this
pollutant. Yet the finding of these adducts in human tissues, particularly in breast cancer tissues,
does add to the overall wei ght of evidence, since we know that cj garette smoke is one important
source of PAH exposure.

There are a couple of inconsistencies between Table 7.4E on page 7-141 and the text that
follows. In particular, the table classifies the Hirayama 1984 study and the Jee 1999 study as
‘unlikely”’ to have missed important exposures to ETS. Yet in the subsequent tables these same
studies are classified as ‘likely’ to have missed important ETS exposures. Because both studies
looked only at the husband’s smoking history, it seems at first glance that they should be
classified as likely to have missed important exposures. However, since both studies were done
in Korea during a time when perhaps it may have been unusual for women to work outside the
home, occupational exposures may have been unlikely and such a history unnecessary. Still, it
seems that the complete neglect of ETS exposures during childhood would merit classification of
both studies in the ‘likely’ to have missed important exposures category, unless cigarette
smoking was very unusual in Korea in the 1930°5-1950’s. At any rate, these studies should be
classified consistently as either likely or unlikely to have missed important ETS exposures.

gt Report on Carcinogens. US Department of Health and Human Services, Public Health Service, National Toxicology

Program, 2000,

;‘ IRIS htip://www.epa.gov/ iris/search.htm. Note that cadmium Causes mammary tumors in male rats only,

Y ToxNet (CCRIS-Chemical Carcinogenesis Research Information System): http://www.nIm.nih.gov/pubs/thctsheets/ccrisfs.html
Gold LS, Neela B. Manley, Thomas H. Slone, Jerrold M. Ward. Compendium of Chemical Carcinogens by Target Organ:

Results of Chronic Bioassays in Rats, Mice, Hamsters, Dogs, and Monkeys Toxicologic Pathology 29: 639-652 (2001).
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In this draft document, OEHHA calculates estimates of ETS-related morbidity and mortality due
to a list of diseases, including California-specific figures for childhood asthma induction and
exacerbation, bronchitis or pneumonia in children, lung cancer, SIDS, low birth weight, and
otitis media. Yet for some reason, OEHHA fails to calculate estimates of ETS-related morbidity
and mortality due to breast cancer. Such an omission makes no sense. OEHHA concludes
correctly that the data support a causal association between ETS exposure and breast cancer.
OEHHA is also able to calculate a summary statistic of the overall magnitude of the risk (a
relative risk of 1.92 when all important ETS sources are collected). The overall population
burden of breast cancer in California is well known. Therefore it would be straightforward to

important for the public to know the proportion of breast cancer occurrence in California that
would potentially be eliminated if exposure to ETS were prevented. Breast cancer is
unfortunately all too common, and any public health intervention that may decrease the burden
of this disease in California is of utmost importance. Therefore we strongly urge OEHHA to add
a calculation of the attributable risk for breast cancer and ETS to the final version of this
document.

Thank you for your consideration of these comments.

Sincerely,

Gina M. Solomon, M.D., M.P.H.
Senior Scientist, Natural Resources Defense Council

/S/
Barbara Brenner, Executive Director
Breast Cancer Action

/S/
Jeanne Rizzo, Executive Director
The Breast Cancer Fund

/S/
Bob Gould, M.D., President
San Francisco Bay Area Physicians for Social Responsibility

/S/
Jonathan Parfrey, Executive Director
Los Angeles Physicians for Social Responsibility
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Natural Resources Defense Council (NRDC) uses law, science, and the support of more than
550,000 members nationwide (over 110,000 members in California) to protect the planet's
wildlife and wild places and to ensure a safe and healthy environment for all living things.

Breast Cancer Action (BCA) is a national, grassroots organization with over 8,000 members in
California, committed to true prevention of breast cancer through identification of and policy
changes to address environmental links to the disease.

The Breast Cancer Fund (TBCF) identifies -- and advocates for elimination of -- the
environmental and other preventable causes of the disease. Founded in 1992, TBCF works from
the knowledge that breast cancer is not simply a personal tragedy, but a public health priority
that demands action from all.

Physicians for Social Responsibility, Los Angeles (PSR-LA) is a local affiliate of the national

organization, Physicians for Social Responsibility (PSR). We are dedicated to creating a world
free of nuclear weapons, global environmental pollution, and gun violence.

causes.



5 March 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Dear Ms. Brooks:

Following are my comments on the draft report, Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,
December 2003. In general this report, which contains CARB’s initial
evaluation of exposure and an assessment of the potential health effects
resulting from this exposure is very well done, and contains much useful
information and valid conclusions, particularly concerning breast cancer
causation by Environmental Tobacco Smoke (ETS). As you know, there have
been few measurements of ETS reported in outdoor microenvironments, and
to the best of my knowledge, there are no published data on outdoor
carcinogen levels from ETS. T have recently collected indoor/outdoor PPAH
data while on a cruise ship in the Caribbean. A preliminary report on this data
follows.

Sincerely,

James Repace, MSc.
Health Physicist



Indoor/Outdoor PAH Carcinogen Pollution on a Cruiseship in the
Presence and Absence of Tobacco Smoking

James Repace, MSc.
Visiting Assistant Clinical Professor
Tufts University School of Medicine

and
Repace Associates, Inc.
101 Felicia Lane, Bowie, MD 20720

abstract

A contribution to the exposure assessment of secondhand smoke (SHS) in outdoor
‘microenvironments is made by measuring a class of carcinogenic compounds emitted
during tobacco combustion, particulate polycyclic aromatic hydrocarbons (PPAH).
Using a personal exposure monitor for PPAH, measurements were made on a gas-
turbine-powered cruise ship underway in the South Atlantic to eliminate the omnipresent
background of PPAH due to diesel emissions in urban environments. A controlled
experiment was conducted using a human smoker in a well-ventilated inside stateroom to
assess the PPAH emission from both exhaled mainstream and sidestream smoke from the
most commonly smoked brand of cigarette, Marlboro. These cigarettes are estimated to
emit ~15 micrograms of PPAH when smoked, or ~21 micrograms per gram of tobacco
consumed. Peak levels of PPAH after 6.7 minutes of smoking had increased 100-fold.
Two field surveys were conducted indoors and outdoors on the ship in the presence and
absence of tobacco smoking. The number of cigarettes, pipes, and cigars within 30 ft of
the monitor were recorded. Steady tobacco smoking in various smoking-permitted
outdoor areas of the ship tripled the level of PPAH to which nonsmokers were exposed
relative to indoor and outdoor areas in which smoking did not occur, despite the strong
breezes and unlimited dispersion volume. Moreover, outdoor smoking areas were
contaminated with PPAH to nearly the same extent as a popular casino on board in which
smoking was permitted. SHS PPAH in outdoor environments are readily detectable, and
measurably increase the exposure of outdoor hospitality workers, such as waitstaff,
bartenders, and musicians, to a class of compounds heavily implicated in tobacco
carcinogenesis.

Introduction: The State of California Air Resources Board (CARB) has
proposed to identify environmental tobacco smoke (ETS), also known as
secondhand tobacco smoke (SHS), as a toxic [outdoor] air contaminant. The
first step is to determine if it is toxic and to estimate public exposure
(CalEPA, 2003). As CARB has stated, studies measuring outdoor ETS
contaminants are limited. This work increases the body of knowledge
concerning ETS contamination of outdoor air by measuring particle-bound
polycyclic aromatic hydrocarbons (PPAH) in indoor and outdoor air on a
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gas-turbine powered cruise ship in the South Atlantic. This venue was
chosen in order to eliminate the contribution of PPAH from vehicle exhaust
common in cities.

The toxicity of polycyclic aromatic hydrocarbons (PAH) is well
known; PAH are a class of carcinogens formed in the incomplete
combustion of organic material, including tobacco smoke, broiled foods, and
polluted industrial environments. Iron and steel foundry workers exposed to
PAH have elevated rates of cancer. PAH are potent carcinogens in
laboratory animals, inducing upper and lower respiratory tract cancers when
inhaled, and digestive tract tumors when ingested (Hecht, 2004). Total PAH
include both gaseous and particulate phase compounds. A subset of PAH,
particle-bound PAH or PPAH, consists of a mixture of well-known
carcinogens present in tobacco smoke, as well as diesel exhaust, and wood
smoke (Hoffmann & Hoffmann, 1987). PPAH have been implicated in heart
disease and stroke mechanisms as well (Glantz & Parmley, 1991). The
classic PPAH compound is benzo(a)pyrene, which is a known human lung
carcinogen (Danissenko, et al., 1996). There are >100 PAH molecules;
measurement of PPAH underestimates the total number of toxic PAH in the
air.

Portable real-time PAH monitors have been developed, calibrated
against standard gas-chromatography /mass spectrometry methods, and
deployed in environmental epidemiology studies (Zhigiang et al., 2000;
Chuang et al., 1999; McBride et al., 1999; Repace et al., 1998: Ott et al.,
1994, McDow et al., 1990, Hart, et al., 1993). A lightweight battery-
powered, real-time, data logging respirable PPAH monitor, the EcoChem
PAS2000CE (EcoChem Analytics, Inc., League City, TX) is deployed in
these experiments. The PAS2000CE monitor has a pump which passes a
particle-laden aerosol at the rate of 1 liter per min into a double-walled
quartz tube around which is placed an excimer lamp filled with krypton and
trace amounts of bromine. When a voltage is applied, the lamp emits
ultraviolet light at a wavelength of 207 nanometers, which causes an
electronic process in surface-bound PAH which absorb the energy and are
promoted into an excited state. This excited state results in “Auger
emission” of a photoelectrons which ionize oxygen atoms in the air, leaving
behind positively charged ions which are separated out and collected in the
filter element of an electrometer, causing an electric current to be measured
and logged. This photoelectric charging gives a signal which is proportional
to the absorbing surface and its chemical composition. The monitor is
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calibrated by the manufacturer (Ecochem Analytics; Siegmann and Ott, in
preparation).

Ott and Repace (2003) calibrated the Ecochem PPAH monitor mna
series of experiments against a smoldered Marlboro Medinm Cigarette and
found that the PPAH tracked the cigarette’s secondhand smoke respirable
particle (SHS-RSP) emissions closely. Repace (2003) found about a 20001
ratio between SHS-RSP and SHS-PPAH mass emissions in field studies in 8
hospitality venues in the State of Delaware. In order to further calibrate the
EcoChem PAS2000CE, an experiment was conducted using a human
smoker smoking a Marlboro Lite 100s cigarette as described below.

The basic purpose of the original experiments described in this paper
is to conduct an indoor/outdoor survey of PPAH in the relatively clean
environment of a cruise ship at sea in the South Atlantic Ocean where diesel
exhaust from automobiles is non-existent. A gas-powered turbine ship, the
Summit operated by Celebrity Lines out of Fort Lauderdale, Florida was
selected, and measurements were conducted in February 2004, 3 sets of
experiments were conducted: A calibration experiment, and measurements
of indoor and outdoor PPAH on 2 separate days in various parts of the ship.

Experiment 1. Calibration of the EcoChem PAS2000CE against 2 Marlboro Lite
100s Cigarette smoked by a human smoker in a cruise ship stateroom.

The PPAH monitor was deployed in indoor nonsmoking areas of the ship
(including the stateroom) 15 minutes prior to and 15 minutes subsequent to
the smoking experiment to obtain a PPAH background. The cigarette was lit
using a match, and smoked by a 50-yr old female heavy smoker who
volunteered. The 28 cubic meter stateroom 2169 on Deck 2, an inside
stateroom, was occupied by the smoker and her spouse during the
experiment. The PPAH monitor was placed in the middle of room on the
stateroom bed, and the smoker sat on the bed about 4 feet from the monitor.
Figure 1 shows the growth and decay of PPAH from smoking and the
before-and-after background levels. Figure 2 gives an analysis of the decay
curve, from which the effective air exchange rate for concentration decay
(removal by air exchange plus absorption on room surfaces) is calculated.
The decay rate is calculated from the slope of the decay curve at 6.63 air
changes per hour (h''). The growth plus decay curves had 28 data points, i.e.,
N = ~28 min; for the decay curve only, N = 22 min, and non-SHS
background was 2.36 nanograms per cubic meter (ng/m?).



CONTROLLED EXPERIMENT OF PPAH EMISSIONS IN A STATEROOM
Total PPAH vs time, Feb 22, 2004, Summit Cruiseship Stateroom 2169

E Female Smoker, Marlboro Lights 100s, smoked for 6.7 min,
g air exchange rate ¢ = 6.63 hlJL Repace using PAS2000CE
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Figure 1. PPAH emissions before, during, and after a Marlboro Cigarette was
smoked by a human smoker for 6.7 minutes in an inside stateroom on a cruise ship,
consuming 0.55 g of tobacco. '

After smoking, the cigarette butt was extinguished in water, dried overnight,
and bagged. A second unsmoked cigarette from the same pack was obtained
and also bagged for later measurement. Subsequent to the cruise, the
unsmoked cigarette and smoked cigarette butt were weighed 3 times each to
4 decimal places on a Mettler AE240 Digital Electronic Balance, weighing
in at 0.983 grams (g) and 0.429 g respectively, after being conditioned
overnight, for an estimated net amount of tobacco combusted of 0.554 ¢.
The cigarette filter alone weighed 0.258 g, leaving the net amount of tobacco
at (0.983-0.258) = 0.725 g. The PPAH emissions are calculated as follows:
From the decay curve (Fig. 2), the maximum concentration attained at the
point of extinction of the cigarette i.e., the cigarette smoking time (t, = 6.7
min) is X,,,, = 298 ng/m’. The growth curve is given by the equation:

Xonax () = (g/w){1 - &} (Equation 1),

-5



where g, is the PPAH emission rate in ng/min, o = ¢V is the product of the
air exchange rate ¢ in air changes per hour (h), and the space volume V
(m’) which is the clearance rate or rate at which a unit volume of air is
cleaned of PPAH by removal processes (m*/hr). Thus, the unit emission rate
of PPAH in ng per gram of tobacco burned is given by G/M,,, where G = gt
in units of ng, and M, is mass of tobacco burned in grams (g). Solving
equation (1) for g., multiplying both sides of the equation by t, and equating
the result to G yields, for values of the parameters: V = 28 m’t=t =67
min; ¢ = 6.63 h'; M, = 0.554 g; X,., = 298 ug/m’, t=1/¢ = 9.05 min, w =
185.64 m’/h; g, = 1.763 pug PPAH/min, and the mass emissions of PPAH
from the Marlboro Lite 100 cigarette smoked by a human smoker are:

G =g, t,= (WX, t)/{1 - e} =21.22 pg/g.

Decay Rate: 6.63 h-1 for PPAH from Marlboro Lite 100's Cigarette
1000 ~preyecuper e
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Figure 2. Semi-log plot of PPAH decay vs time for Figure 1, Marlboro Lite 100 Cigarette
in a cruise ship stateroom. Background-subtracted decay curve N = 22 min.



The Marlboro Lite 100 cigarette measures 10 cm, where the filter occupies 3
cm, leaving 7 cm of tobacco. 1.5 cm of this cigarette was not smoked,
leaving 1.5 cm (0.554 g/5.5 cm) = 0.151 g of tobacco unsmoked. Thus, the
fully-smoked cigarette is estimated to burn (0.554 + 0.151) = 0.705 g of
tobacco, to burn for (0.705/0.554)(6.7 min) = 8.5 min, and to emit G, =
(21.22 )(0.7g) = 14.85 ug of PPAH per cigarette when smoked by this
smoker.

Repace (2003) found an ETS RSP-to-ETS PPAH ratio of ~2000:1 in
his Delaware Air Quality survey; based on this ratio, and the 25.4 billion
cigarettes smoked in California (CARB, 2003 p. IV-1) in 2002, an estimated
(21.22 ng/g)(0.7 g/cigarette)(25.4 x 10° cigarettes) = 377 kilograms of
PPAH emitted into California air annually in 2002.

- INDOOR/OUTDOOR PPAH MEASUREMENTS ON A CRUISE SHIP

The EcoChem PAS 2000CE real-time PPAH monitor was deployed
discretely about the ship while underway.at sea in a variety of smoking (SM)
and nonsmoking (NS) microenvironments, including a stateroom (7200,
NS), restaurant (Cosmopolitan, NS), ship corridors (SM & N S), a bar on the
swimming pool deck (SM), a bar on the aft deck at which cigar, pipe, and
cigarette smoking was permitted 8:30-midnight (SM). As a NS outdoor
control, areas in the forward part of the ship distant from smoking were
measured. Two sets of measurements were performed 6 days apart. The
EcoChem PAS 2000CE’s clock and a Pulsar quartz crystal wristwatch with a
sweep second hand were synchronized to a laptop computer referenced to a
Seiko atomic clock. A time-activity pattern diary was kept in order to
identify microenvironments visited in the recorded data.

These averages of the microenvironmental data measured are shown in
Tables 1 and 2. In two cases, entries are presented with and without outliers
removed in order to assess true NS backgrounds in the absence of ETS,
reflected in reductions in peak concentrations, e. g., intrusion into Stateroom
7200 from smoking on other balconies, and smoke from extinguished
birthday candles on several cakes. Table 3 describes the occupancy of
various areas of the ship and gives pertinent dimensions.



Table 1. Indoor/outdoor PPAH levels in nanograms per cubic meter (ng/m’) on a
cruise ship in the presence and absence of smoking. Sunday, Feb. 15, 2004, at sea

(unless otherwise specified, the number of active smokers refers to burning cigarettes only).

Microenvironment | Mean PPAH | Mean # of | Number of 1- Range Ratio to

(SD) active min data Outdoor
smokers points Nonsmoking

Outdoor Deck 11 2.62 (2.9) 0 58 0-13 1.00

Nonsmoking

Deck 4 2.69 (2.4) 0 130 0-11 1.03

Restaurant (NS)

Stateroom 7200 7.00 (18) 0 41 0-115 2.67

Stateroom 7200* 4.30 (3.0) 0 40 0-11 1.64

Ship Corridors 6.22 (10) NR 40 0-49 2.37

Cigar Bar Outdoors 8.45 (12) 2.9 (1.61) 60 0-81 3.23

C=cigars C:3.8(0.1)

Breezy Pipe-1 (0)

Deck 10 Pool Bar 8.91 (12) 1.87 (1.6) 45 0-60 3.40

Outdoors, Forward

“Outlier removed: probably due to smoking on adjacent balcony; NR = not recorded

Table 2. Indoor/outdeor PPAH levels in ng/m’ on a cruise ship in the presence and
absence of smoking. Sunday, Feb. 21, 2004, at sea (unless otherwise specified, the number of
active smokers refers to burning cigarettes only).

Microenvironment | Mean PPAH | Mean # of | Number of 1- Range Ratio to

(SD) active min data Outdoor
smokers points Nonsmoking

Outdoor Deck 11 3.96 (2.49) 0 27 0-8 1.00

Nonsmoking*

Deck 4 8.44 (29) 0 59 0-197 2.13

Restaurant (NS)

Deck 4 2.35(2.6) 0 55 0-13 0.59

Restaurant (NS)*

Stateroom 7200 3.11 (2.91) 0 71 0-18 0.78

Ship Corridors 5.44 (4.9) NR 39 0-19 1.37

Cigar Bar Outdoors, 9.95 (8.96) 1.62 (0.52) 42 0-48 2.51

Light wind; C: 1.4 (0.52)

C=cigars

Deck 11 Bar 11.12 (11.66) 1.0 (0) 16 3-52 2.81

Outdoors, Forward C:1(0)

Casino 10.71 (10.18) 2.2024) 76 0-54 2.70

Outdoors Smoking 8.60 (13.56) 1.33 (0.82) 25 0-58 2.17

“Outliers removed:likely due to birthday cake candle smoke; *possibly biased upwards by proximity to
door; NR = not recorded

RESULTS

Environmental: Measurements of PPAH were made on a 91 ,000 ton cruise
ship of length ~965 feet, and beam 106 feet. The ship has a maximum speed
of 24 knots, and is powered by “environmentally sensitive smokeless gas
turbines”. It has 11 decks and 10 elevators communicating among those
decks. It is capable of holding 1960 passengers and a crew of 999, and has



1091 staterooms. A picture may be viewed at: http://www.my-celebrity-
cruises.com/celebrity-cruises/summit.htm.

The environmental conditions during the Feb. 15" measurements
described in Table 1 were: partly cloudy, 26°C, 76% RH, barometer 1019
mb., wind SE at 20 knots @4:45 PM Atlantic time, and the location was
above the Puerto Rico Trench in the South Atlantic. Measurements were
conducted episodically from 4:45 PM to midnight. For Table 2,
environmental conditions during the Feb. 21% measurements were: partly
cloudy, 25.6°C, 76% RH, barometer 1019 mb., wind 10-15 knots @12:46
PM Atlantic time, and the location was above the Silver Bank Passage in the
South Atlantic. Measurements were conducted episodically from 12:45 PM
to midnight.

Physical: Outdoors, the port side of the ship is the smoking-permitted side,
and all smoking measurements were made on that side; the starboard side of
the ship is nonsmoking. Deck 11 is the jogging deck and is, essentially
mostly open to the air on its perimeter and in a 100 ft by 150 ft central deck
open above and on both long sides, the superstructure of the ship occupying
the remainder of the fore-and-aft dimensions. Deck 10 is the pool deck,
which is enclosed on 4 sides, but which has large operable windows on both
long sides, which were mostly open. Deck 10 has a 12 ft high canopy on all
4 sides, but communicates with the large pool area of approximate
dimensions 80 ft by 150 ft, which is open to the sky. The Deck 11 bar has
an ~10 ft high canopy extending about 8 ft beyond the edge of the bar but is
otherwise open on 3 sides to the air. The cigar bar area is ~105 ft wide by
24 ft deep, and has a 12 ft canopy over the center covering about a third of
the deck width in front of the bar, with a higher ~18 ft canopy over the bar
area, and individual umbrellas over all tables not under the main canopy.
This area has a wall and doors on the bar side, but otherwise is open on 3
sides to the air and is located on the stern of the ship. The Deck 10 pool bar
smoking area, is tucked in the forward corner of the pool deck and is
covered by the canopy and abuts a wall on its backside. Outdoor
measurements, except for the cigar bar, were made during the daylight hours
at times of normal occupancy. The cigar bar was open only from 8:30 PM
to midnight; although measurements were made on the port side, smoking
occurred on both sides. In all of these outdoor locations, wait staff,
bartenders, and musicians were exposed.



Indoors, only the port corridors were smoking permitted, and
measurements were made in both port and starboard corridors. In the
casino, the port side was smoking, but this was not always respected, and
one end of the casino contained a bar area. Two sets of measurements in the
casino area were made, one made in the early evening (8.7 ng/m’ ave.) and
one in the late evening (14.6 ng/m?); all data were combined and averaged
(10.7 ng/m’) as presented in Table 2. In the casino and other indoor
locations, dealers, wait staff, bartenders, and musicians were variously
exposed.

PPAH: PPAH levels in the indoor casino averaged 10.71 ng/m’. This is
comparable to both the outdoor Deck 10 (8.9 ng/m’) and Deck 11 (11.12
ng/m’) Bars and the Cigar Bar (9.95 ng/m*) concentrations and the outdoor
smoking (8.6 ng/m?) results as shown in both Table 1 and Table 2. This
suggests that despite these areas being outdoors, the effect of strong breezes
and significant open areas is insufficient to dilute the PPAH concentrations
to background levels. Figure 3 illustrates the data recorded by the
PAS2000CE before, during, and after the cigar bar visit described in Table
1, and Figure 4 summarizes the results for all microenvironments.

Table 3 further characterizes the locations sampled.

Table 3. Capacity of Public and Private Cruise ship Areas in which PPAH were
measured.

Location Capacity, Persons Area Volume
Stateroom 2169 2 - 28 m’
Deck 4 1170 - -
Restaurant (NS)
Stateroom 7200 2 . 36 m’
Cigar Bar Outdoors, Aft ~105 2155 ft” 12 ft partial

overhead canopy
Deck 11 Bar ~25 - 10ft partial canopy
Outdoors, Forward open to air 3 sides
Casino Indoors 270 5292 ft* 1286 m®
(ceiling ht. 8.583")

Outdoors Deck 10 ~325 . 12 ft overhead

Smoking Port Side canopy; in corner of

pool area




Finally, the controlled experiment showed that the cigarette when smoked by
a human smoker is similar to results reported by Rogge et al. (1994), but has
a much larger emission factor relative to those carcinogenic PPAH
emissions reported for SS alone in the literature (Table 4) perhaps due to the
contribution of exhaled MS smoke to the SHS, or to differences in the PPAH
emissions relative to machine-smoked 1R4F research cigarettes.

Although measurements were conducted on a Celebrity Lines ship, the
author has taken cruises previously on Holland America and Princess Lines
ships of a similar nature; it is likely that levels of SHS on those ships were
similar.

Table 4. Carcinogenic PPAH, IARC Status, Amount in Cigarette Smoke*

Particulate Phase PAH IARC Amount Amount Reference*
(PPAH) Carcinogen Measured Measured
In Lab In Mainstream in Sidestream
Animals (a) Smoke (MS) Smeoke (SS) or
Humans (h) (ng/cig) SHS (ng/cig)*
Benz(a)anthracene Sufficient® 20-70 412 A,B
Benzo(b)fluoranthene Sufficient 4-22 132 AB
Benzo(j)fluoranthene Sufficient® 6-21 32 A,B
Benzo(k)fluoranthene Sufficient® 6-12 A
Benzo(a)pyrene Sufficient™" 20-40 74 AB
Dibenzo(a,i)pyrene Sufficient® 1.7-3.2 A
Dibenz(a,h)anthracene Sufficient® 4 A
Dibenzo(a,l)pyrene Sufficient® present A
Indeno(1,2,3-cd)pyrene | Sufficient® 4-20 51 AD
S-methylchrysene Sufficient’ 0.6 A
All PPAH in SS - - 1,067 B
machine-smoked 1R4F
Univ. of K'Y research cigarette
All PPAH in SHS + - - 13,500 C
Exhaled MS
human-smoked Camel, Merit,
Winston, Benson & Hedges
cigarettes
All PPAH SHS + - - 14,850 This
Exhaled MS human-smoked Experiment
Mar}boro Lite 100s

*References: A. Hoffmann & Hoffmann (1998); B. Gundel of al. (1995);
C. Rogge et al. (1994); *ng/cig = nanograms per cigarette. Blank cells

indicate no data available; IARC = International Agency for Research on Cancer.
D. Hecht (2004).

Table 4 also shows that many of the chemical compounds in PPAH from
cigarette smoke MS, SS, and SHS are known animal or human carcinogens
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whose presence has been quantified. Several of the individual PPAH
compounds listed in Table 4 have been measured in indoor atmospheres at
levels ranging from 0.3 to 2 ng/m’> (Hecht, 2004). Repace (2003a,b) has
measured average levels of PPAH inside a total 14 hospitality venues, 6 in
Boston, MA and 8 in Wilmington, DE, ranging respectively from 6 to 249
ng/m’, in the presence of smoking, and averaging about 5 ng/m’ in the
absence of smoking.

Discussion: Why should outdoor SHS levels be non-trivial in view of the
large dilution volumes and the strong breezes attendant for a cruising ship at
~sea? As Repace (2000) has suggested, individual cigarettes are point sources
of air pollution; smoking in groups becomes an area source, Outdoor air
pollutants from individual point sources are subject to plume rise if the
temperature of the smoke plume is hotter than the surrounding air; however
if the plume has a small cross-section, as for a cigarette, it will rapidly cool
and lose its upward momentum, and then will subside as the combustion
particles and gases are heavier than air. Thus, in the case of no wind,
the cigarette plume will rise to a certain height and then descend, and for a
group of smokers, even on a cruise ship, their smoke will tend to saturate the
local area with SHS. In the case where there is wind, the amount of
thermally-induced plume rise is inversely proportional to the wind velocity -
- doubling the wind velocity will halve the plume rise. In this case,
the cigarette plume will resemble a cone tilted at an angle to the vertical.
The width of the cone and its angle with the ground will depend upon the
wind velocity: a higher wind will create a more horizontal cone, a smaller
cone angle, and a higher concentration of SHS for downwind nonsmokers.
If there are multiple cigarette sources, the downwind concentrations will
consist of multiple intersecting cones, i.e., overlapping plumes. As the wind
direction changes, SHS pollution will be spread in various directions,
fumigating downwind nonsmokers.

Should we be concerned about a tripling of the PPAH level exposure?
According to the Agency for Toxic Substances and Disease Registry
(ATSDR, 2003), “animal studies have shown that PAH exposure increased
the rate of birth defects in test animals, and reduced their ability to fight
disease, even after short-term exposure. It is not known whether these
effects occur in people. However, people exposed to PAHs for prolonged
periods have developed cancer. Animal studies have demonstrated that
some PAHs have caused lung cancer, stomach cancer, and skin cancer.”
Ten carcinogenic particulate-phase PAHs have been identified in tobacco
smoke as listed in Table 4; this is one-sixth of known tobacco smoke
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carcinogens (Hecht, 2004; Hoffmann and Hoffmann, 1998). The data
collected here suggest that wait staff, bartenders, and service personnel, as
well as nonsmokers frequenting smoking areas such as outdoor cafes in
California will suffer increased exposure to PPAH which represent only 1/6%
of the 69 carcinogens in SHS by number. Given the workplace smoking ban
for indoor California workplaces, outdoor microenvironments such as cafes,
bars, and restaurants, remain the only locations where carcinogenic
occupational SHS exposure remains. ‘

Conclusions:

1. From an experiment using a human smoker, it appears that
Marlboro Lite 100s cigarettes emit ~15 micrograms of carcinogenic
PPAH per cigarette, or 22 micrograms per gram of tobacco smoked.
This emission is in agreement with a California study reported for
human smokers in the literature using chemical analytical methods.
Peak PPAH levels after 6.6 minutes of smoking were elevated >100
times background.

2. Based on the controlled experiment using a Marlboro Lite 100
cigarette conducted here, cigarette smoking alone emits an estimated
377 kilograms of PPAH into California air annually at 2002 levels of
smoking.

3. Measurements of PPAH outdoors on a cruise ship show levels are
tripled by secondhand smoke relative to either outdoor or indoor
nonsmoking areas, suggesting that secondhand smoke does not disperse
well even in breezy outdoor areas where smokers congregate,

4. Measurements of outdoor PPAH levels in the presence of smoking on
a cruise ship are comparable to levels measured in the popular cruise
ship casino during smoking.

5. SHS is measurable at sufficiently-elevated levels in well-ventilated
outdoor environments with unlimited volume of dispersion to be of
concern, posing a carcinogenic threat to nonsmokers, especially waiters,
musicians, and bartenders, who suffer long-duration occupational
exposures.
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Cruiseship PPAH, Feb 15, 2004
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Figure 3. PPAH vs. time data. The clocktime recorded by the PAS2000CE monitor
is converted into elapsed time for plotting purposes. The period shown is before,
during, and after the Feb. 15 visit to the outdoor cigar bar during breezy conditions
as described in Table 1. The large peak between 43 and 49 minutes is ~40 times
background, and is a proximity peak due to a cigarette smoker placing her cigarette
unbidden on an ashtray at our table while she was dancing. This PPAH peak is
illustrative of the increased exposure concentration which might be experienced
continually by a nonsmoking waiter, bartender, musician, or a fellow patron sitting
in an outdoor café at a table with a smoker. The periods preceding and following
the visit to the cigar bar were inside the ship’s corridors and stateroom 7200,
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Smoking Vs. Nonsmoking PPAH Ratios
Indoors & OQutdoors: Cruiseship

Ratio to Nonsmoking

Location

All Outdoor Nonsmoking -
All Outdoor Smoking

All Indoor Nonsmoking -
Indoor Casine Smoking

Figure 4. Weighted-mean ratios for all Outdoor Nonsmoking measurements to all
Outdoor Smoking measurements, versus ratios of all Indoor Nonsmoking
measurements to all Indoor Smoking measurements. Outdoor smoking on a cruise
ship can expose nonsmokers to PPAH levels comparable to those in an indoor
casino, suggesting that outdoor carcinogen exposures of nmonsmokers from
secondhand smoke are not low.

-15-



Acknowledgement: This work is supported by the Flight Attendant Medical Research Institute.
The author is grateful to HM Repace for on-board logistical support and for cigarette mass
measurements.

References

ATSDR. Agency for Toxic Substances and Disease Registry. ToxFAQs for Polycyclic
Aromatic Hydrocarbons (PAHs). http://www.atsdr.cde.gov/tfacts69. himl.

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY. (2003). Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant. Office of
Environmental Health Hazard Assessment.

Chuang JC, Callahan PJ, Lyu CW, Wiison NK. Polycyclic aromatic hydrocarbon
exposures of children in low-income families. Journal of Exposure Analysis and
Environmental Epidemiology 2:85-98 (1999).

Danissenko MF, Pao A, Tang M-s, Pfeifer G. Preferential formation of benzo(a)pyrene
adducts at lung cancer mutational hotspots in P53. Science 1996; 274, 430-432.

Glantz SA, Parmley WW. Passive smoking and heart disease. Circulation 1991; 83: 1-7.

Gundel LA, Mahanama KRR, Daisey JM. Semivolatile and particulate aromatic
hydrocarbons in environmental tobacco smoke: cleanup, speciation, and emission factors.
Environmental Science and Technology 29:1607-1614 ( 1995).

Hart KM, McDow SR, GiegerW, Seiner D, Burtscher H. (1993). The correlation
between in situ real-time aerosol photoemission intensity and particulate polycyclic
aromatic hydrocarbon concentration in combustion aerosols. Water, Air, and Soil
Pollution 63:75-90.

Hecht SS. Carcinogen derived biomarkers: applications in studies of human exposure to
secondhand tobacco smoke. Tobacco Control 2003; 13: i48-i56.

Hoffmann D and Hoffmann I. Chemistry and Toxicology. Ch. 3, In: Smoking and Tobacc.
Control Monograph 9. Cigars - Health Effects and Trends. National Institutes of Health,
National Cancer Institute, Bethesda, MD (1998).

Hoffmann D and Hoffmann I.- Significance of exposure to sidestream tobacco smoke.
Ch. 1, in IARC Scientific Publications no.81, Environmental Carcinogens--Selected
Methods of Analysis--Volume 9 Passive Smoking; O'Neill I, Brunnemann K, Doder B,
and Hoffmann D. International Agency for Research on Cancer, World, Health
Organization, United Nations Environment Programme, Lyon, France; 1987.

McBride SJ, Ferro AR, Ott WR, Switzer P, :Hildemann LM. Investigations of the
proximity effect for pollutants in the indoor environment. J Exposure Analysis &
Environmental Epidemiology (1999) 602-621.

-16-



McDow SR, Giger W, Burtscher H, Schmidt-Ott and Siegmann HC (1990). Polycyclic
aromatic hydrocarbons and combustion aerosol emission. Atmospheric Environment
24A, 2911-2916. ‘

Ott WR, Wilson NK, Klepeis N, Switzer P. Real-time monitoring of polycyclic aromatic
hydrocarbons and respirable particles from environmental tobacco smoke in a home. Proc.
International Symposium, Measurements of Toxic and Related Air Pollutants, Air &
Waste Management Association, Durham, NC, May 3-6, 1994. NTIS PB-94-R09756.

Ott WR, Repace JL. Poster. Modeling and Measuring Indoor Air Pollution from Multiple
Cigarettes Smoked in Residential Settings. International Society for Exposure Analysis,
Stresa, Italy. »

Repace JL.. Banning outdoor smoking is scientifically justifiable. Tobacco Control 9:98
(2000).

Repace JL. Poster, Secondhand Smoke in the Hospitality Industry: Indoor Air Quality
Before & After a Smoking Ban, 13" Annual Conference, International Society for
Exposure Analysis, Stresa, Lago Maggiore, Italy.

Repace JL, Ott WR, and Klepeis NE. Indoor Air Pollution from Cigar Smoke. In:
Smoking and Tobacco Control Monograph 9. Cigars - Health Effects and Trends.
National Institutes of Health, National Cancer Institute, Bethesda, MD (1998).

Rogge WF, Hildemann LF, Mazurek MA, Cass GR. Sources of fine organic aerosol. 6.
Cigarette smoke in the urban atmosphere. Environmental Science & Technology
26:1375-1388(1994).

Siegmann H, Ott W. Using multiple continuous fine particle monitors to evaluate
tobacco, incense, cooking, wood burning, and vehicular sources in indoor, outdoor and
in-transit settings. (in preparation).

Zhiqiang Q, Siegmann K, Keller A, Matter U, Scherrer L, Siegmann HC. Nanoparticle
air pollution in major cities and its origin. Atmospheric Environment 34:443-451 (2000).



A response to:
California Air Resources Board

Proposed identification of Environmental Tobacco Smoke as a Toxic Air Contaminant
November 2003, Public Review Draft

Part B: Health Effects
New developments since the last evaluation in 1997:

Missing from all studies on the purported harmful effects of tobacco use on morbidity and
mortality, is an analysis of the confounding influence of exposure to Adverse Childhood
Experiences (ACE’s) and of the stress of the Anti-tobacco program itself,

Background: In this series of studies, ACE’s, being exposed to child abuse or household
dysfunction had a graded influence on a host of risky behaviors including tobacco use, alcohol
and drug abuse, paternity and teen pregnancy, depression, attempted suicide and eating disorders.
ACE’s also have an independent, graded effect on mortality. Feletti acknowledges that Nicotine
may have beneficial psychoactive effects regulating affect, and mood, consequences of
depression. Nicotine is well known for reducing stress and increasing attention span. Does
tobacco use really cause stress related heart disease? Or is tobacco use simply a marker for
stress? Unfortunately, the article, does not present the intercorrelations between ACE’s, tobacco
use and mortality. This would be a difficult model, but is still significant by its absence. We
would not expect that the stress of exposure to ACE’s to effect (non-stress related) cancers of the
respiratory system. However, stress in implicated in every other illness attributed to tobacco use.

The confounding influence of ACE’s as it applies to maternal smoking and Fetal Growth
and Preterm Delivery (FG&PtD), including BW, LBW, IUGR, SGA.

Several studies have included some of the measures of stress: adverse adult life experiences,
trait anxiety, current stress, and domestic violence during pregnancy. However, none have
measured the entire range to include ACE’s.

A case control study of partner abuse and LBW (Campbell 1999) found that < 15 pound
weight gain, spousal abuse and smoking during pregnancy was associated with LBW in full term
infants, but only < 15 pound weight gain was related in preterm infants. Smoking was not
included in the final adjusted model(assuming that it did not influence the final model). Stress
(Daily Hassles Scale) was associated with abuse, but not LBW. The author suggests that
“Abuse may be one of a cluster of difficult life experiences that affect birth weight”

One interesting (n=1861) Urban prospective study (Orr 1996) of psychosocial stressors and
LBW found that African Americans have a higher rate of LBW and correlation with
Moderate/High Stressors and hypertension, whereas the Caucasian population has a lower rate of
LBW which is more highly correlated with hypertension, low pre-pregnancy weight, smoking
and drug use.

J"ozcj R. schvand



The prevalence of high levels of stressors and established risks (including smoking) in this study
was similar in both races. Yet, the risk (odds ratio) for smoking is 6.89 for Caucasians and 1.57
in African Americans. Smoking is a greater risk factor for LBW for Caucasians than it is for
African Americans? How can this possibly be?

Table 1
Caucasian African-American
n=428 LBW=32 n=1433 LBW=156
P-value Odds Ratio P-value | Odds Ratio
Moderate/High Stressors 10 A48 .03 1.52
Low Pre-pregnancy Weight A7 2.29 .005 2.13
Hypertension .002 15.11 .02 2.93
Smoking 002 6.89 .03 1.57
Drug Use .05 2.95 .18 1.48
Table 2
Caucasian African-American
LBW rate (1990/1995) 5.7/6.22 13.25/13.13
Smoking rate (1990/1995) 23.5/23.4% 20.8/23.5
Decrease in Smoking rate (1990/1995) | 4% - 13%
Smoking/preg rate (1990/1995) 19.4/15.0% 15.9/10.6%
Decrease in Smoking/preg rate 22.6% 33.3%
(1990/1995)

Health, United States, 2003 Trend Tables (tables 10,12,59)
http://'www.cdc. gov/nchs/products/pubs/pubd/hus/03hustop.htm

From 1990 to 1995 smoking rates in the US for African American females increased,
pregnant African American females decreased 33% as compared to 22.6% for Caucasians(Table
2). One would have to assume that pregnant females in the US were especially targeted with
anti-smoking programs, with African American females getting the extra heavy dose. During
this time, there was no significant decrease in the rate of LBW(Table 2). Recognizing that those
who do quit are the easy ones, with a low Nicotine Tolerance score and associated risks for
tobacco related illnesses anyway, one would have to question the utility of the anti-smoking
program in the first place.



The author speculates that “a minority group, traditionally suffering exploitation and
discrimination, may react differently to stressors than their Caucasian counterparts.”

Indeed, this may be because of an increase in genetic susceptibility over several generations. It
may also be because of the (cumulative) effect of stressors that were not identified in the Prenatal
Social Environment Inventory (PSEI) survey instrument. The author made it a point to include
measures of chronic stressors (during the past 12 months) that were unique to African American
culture. This apparently lowered their odds ratio for smoking to a paltry 1.57 that, while still
“significant”, is still highly subject to unknown confounding factors, such as ACE’s, partner
abuse, and exposure to heavy doses of anti-tobacco messages.

Stress can be mitigated by periods of down time: social support, security, economic
prosperity, and sated sleep. For black females, typically raising families alone, this is especially
problematic. Societies help too often involves sending critical messages, marginalizing those
who appear outside the norm. So, we have an at risk population that has suffered exploitation,
and discrimination because they are black and female and now because they smoke. We as a
society have come so far, and yet, still such a long distance to go.

As it applies to studies of pregnant non-smoking spouses of smokers (ETS):
Refer to Chapter 3. Developmental Toxicity - 1. Perinatal Manifestations
3.2 Fetal Growth and Preterm Delivery

None of the studies of ETS and FG&PtD have included ACE’s in the parents. Those who are
exposed to ACE’s are more likely to smoke. The presence of measures of ETS (Cotinine) in the
mother (or child) even though she does not actively smoke may be a marker for exposure to
ACE’s in the mother or because of assortive mating(discussed below), in the biological father
who smokes. Either biological parent may transfer the genetic risk for FG&PtD. The father,
because he smokes and is at increased risk for ACE’s, may also be at increased risk for spousal
abuse during pregnancy, another risk factor for FG&PD. Paternity is a marker for ACE’s also
an issue. The same would apply to biological relatives living in the home.

As it abplies to studies of infants of non-smoking spouses of smokers (ETS):
Refer to Chapter 4. Developmental T oxicity - Il. Postnatal Manifestations
4.1 Sudden Infant Death Syndrome (SIDS)

None of the studies of ETS and SIDS have included ACE’s in the parents. The same analysis as
above applies.

Animal Models

Animal are not reliable models of human exposure. In all studies that I am aware of, animals do
not select to use tobacco (nicotine). Humans do choose actions to preserve and enhance life.
Tobacco has been in use for 2000 years. Those who smoke are not dying off in their 20's.



Biomarkers of Exposure

Is it the Nicotine? Well, as it turns out, there is no Nicotine in ETS. Cotonine, one of the
metabolites of Nicotine can be measured as a proxy. Is it Benzene or Vinyl Chloride (Table 7-
4D). Both are identified as carcinogens by the IARC. There has not been any identification as to
exactly which of the purported harmful constituents causes the specific illnesses or conditions
associated with exposure to ETS. In fact, if the particular constituent could be identified, the
manufacturing process could be changed to eliminate the harmful constituent.

There is no safe exposure? If you apply this idea to the extreme, it implies that any exposure
to ETS is harmful. In other words, a person smoking in Los Angeles could theoretically effect
the health of someone in Washington, DC. Of course, this is ludicrous. Unless the specific
constituent of tobacco is identified, and the exact amount and time exposure required (not just
the risk) to cause cancer, then it would be improper to regulate it as toxic.

Assortive Mating

A recent letter(Willensen 2003) commenting on a study(Price 2003) of spousal similarities found
that “assortative mating should not be hastily dismissed as a cause for spouse similarities in
disease”. Part of the risk for cancer is genetic susceptibility. The spouse, through assortment for
these factors (including ACE’s) is based on similarity at the time dating began, is likely to have
an increased risk for these same factors.

The social effects of ACE’s, stress and the Anti-tobacco program

ACE’s and the resultant stress have a cumulative effect, especially on the neuro-hormonal,
fight or flight system. Time, social support, and a good nights sleep will help recover from
stress. Too much unresolved stress leads to post traumatic stress syndrome and aberrant
behavior. An individual from a dysfunctional family with few resources has an uphill battle.
This at-risk population has already been exposed to more than their share of dysfunctional
authority figures and in extreme cases, actual child abuse. Characteristic of this experience is the
use of excessive control, distorted guilt, marginalization, and copious punishment. Survivors of
these challenging childhoods are all too often mistaken for casy targets for exploitive behavior.

The current cessation programs rely heavily on the use of distorted blame, social

ostracization and punishment in the form of job discrimination and exorbitant taxes. The anti-
tobacco program forces a choice between two paths, both with negative consequences. It simply
produces conflict and adds ....more stress, to those at greatest risk. This unproductive stress
increases illness. No study to date has evaluated the extent of this unintended program effect.
This thorough analysis needs to be done, especially in the stress sensitive pregnant women
(Relier 2001,Meyers 1977) and those exposed to high levels of trauma and stress in the
Military/Veteran (Hourani, 1999) populations. Much more effective cessation methods need to
be offered, long before health care spends money on programs that appear to continue and
institutionalize the dysfunctional relationship that many were exposed to in their youth.

Jay R. Schrand
schrand@fcc.net
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COMMENTS ON
“pROPOSED IDENTIFICATION OF ETS AS A TOXIC AIR CONTAMINANT”
Part B, Chapters 1, 3, 4, and 6

FROM: Jennifer Jinot
U.S. Environmental Protection Agency
5 April 2004

Thank you for the opportunity to review your draft Health Effects Assessment for ETS. 1
apologize for sending these comments late and incomplete (I've only had a chance to review
chaps. 1, 3, 4, and 6 so far), but [ hope that you might still find them useful.

Chapter 1

1. it’s not clear from table 1.2 or from the text in chapter 1 (e.g., 2™ sentence of 3" paragraph of
section 1.0: “Table 1.2 presents estimates of impacts form some of the health effects
associated with ETS exposure, and predictions of the numbers of people potentially
affected in California, ...” [emphasis added]) what the target population of the assessment
is. iassume that it is nonsmokers, but active smokers are also affected by ETS. and how
are nonsmokers defined? are the population risk estimates for never-smokers only, or do
they include long-term former smokers?

2. also in Table 1.2, the attributable risk estimates are presented with too many significant
figures. this gives an undue impression of greater precision than there really 1s.

3. with respect to the actual estimates in Table 1.2, i found the derivations of the OM and SIDS
estimates, but i wasn’t able to find the derivations of the LBW, PTD, or asthma estimates.
if they’re not in the assessment, they probably should be, because people are going to be
citing the estimates, and some folks will want to know how they were derived.

4. on page 1-10, in the paragraph immediately above Table 1.2, the 3" sentence doesn’t really
follow from the 2", i think that the intention of the paragraph is to say something more
like:

“With regard to addressing biological plausibility for TS effects based on active
smoking data, analyses based on particular biomarkers should be considered with caution.
Presumption of a linear dose-response between an effect and tobacco smoke exposure
from either active smoking or ETS exposure as indicated by biomarker measurements and
effeet can be problematic. The ratios of constituents in mainstream smoke and ETS
differs, ...”

5. finally, in the references to chap. 1, there is a Taylor and Tweedie (1997) reference that says

it’s “in press”. surely, that’s been published by now if it’s ever going to be?



chapter 3

1. it seems that subsections 3.1.2 and 3.1.3, which have to do with ETS exposure assessment,
should be in their own section rather than part of Section 3.1, which is on mechanisms of
injury.

2. at the beginning of Section 3.2.1, it would be helpful to have standard definitions for some of
those effects, i.e., LBW, SGA, etc.

3 some of the entries in Table 3.1 aren’t consistent in reporting the “n”’s for nonsmokers, but
the results presented are for nonsmokers, so it would be helpful to have all the numbers
consistently referring to nonsmokers.

e.g., Ahluwalia et la. n=13,497 for nonsmokers according to the text

4. also some of the “n””s aren’t consistent across the various tables and text in chapter 3. i know
that sometimes the original n isn’t the same as the n with all the data necessary for
analysis, but unless it’s explained in the text what the various n’s correspond to, the
document should consistently use just the most relevant value.

e.g., for Dejmek et al., Table 3.1 reports n=8,024, but the text (p. 3-30) and Table 3.3
refer to 6,866 mother-infant pairs without any reference to an n of 8624, and of
these, 4,309 were reportedly nonsmokers prior to conception. but then Table 3.3
refers to 3710 + 1797 maternal nonsmokers (w/ and w/o ETS), which adds up to
5507, which is close to the 4309 + the smokers who quit in the 1%t and 2"
trimester (734 + 467) = 5510. but none of this is clear. and the results presented
in Table 3.1 are for the nonsmokers specifically, not for n=8624 or n=6866.

5. in the Jedrychowski & Flak study, i got the impression that the cotinine levels were just used
for the validation part of the study. so the results presented in Table 3.1 are for self-
reported exposure, right? so i would omit the comment that the cotinine cutoff would
mix light and non-smokers, because it makes it appear as if that mixing would be
reflected in the reported results, but i don’t think that’s correct. also, on page 3-15 about
the validation part of the study, the cutoff was used to separate smokers and nonsmokers,
so the sentence “Nevertheless, based on the 25 ng/mL criterion, the authors found a

significant misclassification (false negative) rate of 57% of ETS-exposed women as non-
exposed” didn’t make sense to me.

6. with respect to the Kukla et al. study, the text (p.3-28) says that babies of mothers passively
exposed to > 15 CPD had a mean BW 49 g lighter, but Tables 3.1 and 3.3 say the

decrease was 74 g. also there appears to be a typo in Table 3.3 - according to the text and
Table 3.1 MNS w/ETS should be 1178 not 1378.

7. in the first sentence of the discussion of Windham et al. (1999) on p. 3-22, i believe that it
should read “992 non-smokers” not “992 smokers”.

8. 2"_to-last sentence on p. 3-29: i believe that should read “mothers’ cotinine levels were



above 1 ng/mlL, ...”

9. onp. 3-43, 4™ sentence on Chatenoud et al. study: i think that should be: “The OR for SAB
associated with parental paternal smoking ...”

10. p. 3-48, od centence: “But, ..., the risk of a cleft for a fetus of a maternal non-smoker was
similar to that of babies who carry the A2 allele and maternal-smokers whose mothers
were smokers ' he ¢ ”

=y

chapter 4

1. p.4-24, section 4.3.2, 2™ sentence: “However ... children persistently exposed to-passive ‘
smolkee TS ...” [exposure can be passive but not the smoke] similarly, on p. 4-25, 1%
sentence of Dollberg et al. discussion, and first line of p. 4-26.

chapter 6

1. the conclusions on asthma induction in children and on asthma induction and exacerbation in
adults in this draft are stronger than those in the 2000 National Academy of Sciences
report on asthma. i would like to see some discussion of how the current evidence or
CalEPA’s interpretation of the evidence are different from that 2000 report.

2. i found the discussion of ETS and cystic fibrosis in CalEPA’s 1997 ETS report very
interesting. i didn’t find cystic fibrosis mentioned in this draft at all. is there no new
evidence one way or the other on ETS and cystic fibrosis?

3. in Section 6.2.3. it seemed that there were several new studies with strong evidence on lung
development in children. i would have expected the updated findings (e.g., Table 6.00) to
at least be “Suggestive (strengthened)”.

4. in Table 6.01, p. 6-4, re: the Li et al. study. the comments say that “In utero exposure strongly
associated with decreased pulmonary function especially if combined with postnatal ETS
... [emphasis added]”. However, most of the decreases in function listed seem to be of
lower magnitude for “in utero + postnatal” vs. for “in utero” alone.

5. in Table 6.03, p. 6-15, under the Jindal et al. findings, it should read “1.7 vs. 6.1 p<0.01", i.c.,
the “1.7" is missing.

6. in Table 6.04, p. 6-20, under Li et al. outcome, where it says “overall”, the presented OR is for
hospitalizations. it appears, though, that it is overall across the age groups since listed
below are different age groups, but the age group ORs are for LRIs and the “overall” OR
is for hospitalizations.

7. in Table 6.04, p. 6-22, under Peters et al. study description, it says “1.5 - 13 yr-olds™;
however, in the text (p. 6-31) it says that the 10,402 children are “ages 8 - 13 years”.



8. in Table 6.12, p. 6-49, under Willes et al. exposure, the “15" in “15 ppm” got split across two

lines.

9. in Table 6.13, p. 6-57, under Mannino et al. study description, it specifies 4-6 yr olds, and the

10.

11.

12.

13.

14.

results are the results for 4-6 y.0.”s, but the N = 13,944 isn’t just for the 4-6 y.0.’s, s0 it
could be confusing the way it’s presented.

in Table 6.13, p. 6-57, under Gergen et al. study description, the “2" is missing from “2 mo. -
5 yr’7

in Table 6.13, p. 6-59, under Beckett et al. study description, it says “< 19 yr”, but in the text
(p. 6-67) it says “less than 18 years”

p. 6-88, in Table 6.17, under Jaakola et al. study description, it says “18-40 yr old” but in the
text on same page its says “aged 15-40".

on p. 6-89, the 3" paragraph begins “Dubus et al. (1998)”. i think that that should be Abbey
et al.

on p. 6-90, the 2" paragraph begins “Emmons et al. (1996)”. i think that that one should be
Berglund et al. (1999).



March 1, 2004
To: CalEPA
From: Kenneth G. Brown

Re: Comments on “Proposed Identification of Environmental Tobacco Smoke as a Toxic Air
Contaminant” A draft report from the California Air Resources Board

I have primarily focused on Section 7.4.1, Breast Cancer. It is obviously difficult to evaluate and
compare results from such a wide variety of studies, and you have done a very commendable job.

My comments are in reference to Tables 7.4F and 7.4G, entitled “Summary estimates for passive
smoking and overall breast cancer risk when compared to women who reported no active
smoking and no regular ETS exposure” and “Summary risk estimates for ETS and
premenopausal breast cancer”, respectively. Summarizing the relative risks and confidence
intervals by categories of “likely” and “unlikely” missed-important-ETS-exposure is
illuminating, suggesting a sensitivity of outcomes to the thoroughness of exposure assessment.
Although I think you have used the best single approach, you may be interested in adding results
from another approach that is less powerful but is complementary in the sense that it makes
different assumptions.

If the studies within a table are independent, and the observed values of RR (odds ratio or
relative risk) are equally likely to be too large or too small, then under the null hypothesis RR =
1, the number of observations (S) in which the observed RR exceeds 1 is binomially distributed
with parameters N (the number of studies) and P (the probability of an observed value of RR
greater than 1). Against the alternative hypothesis that RR > 1 (a breast cancer increase), the null
hypothesis is rejected for large values of S. The significance level is the probability that the
value of S, or larger, would occur by chance if the null hypothesis is true.

Table ETS Expos. Missed N S Significance level
7.4F  likely 10 7 0.17 NS
7.4G  likely 5 5 0.03 S
7.4F  unlikely 5 5 0.03 S
7.4G  unlikely 5 5 0.03 S

Now consider the same approach, except that S is the number of studies in which the lower
confidence bound exceeds 1, which means that the null hypothesis (RR = 1) would be rejected
for those studies individually against the alternative that RR > 1 with significance level 0.025 or
Jlower (which occurs because the test is one-sided and the confidence intervals are 95%). The
assumptions are modified accordingly.

Table ETS Expos. Missed N S Significance level
7.4F  likely 10 1 0.22 NS
7.4G likely 5 1 0.12 NS
7.4F  unlikely 5 5 0.0000 S



7.4G  unlikely 5 5 0.0000 S

The studies for “unlikely” are consistently significant (5 of 5) with rejecting the hypothesis RR =
1 in favor of RR > 1, at the 0.025 level, while the outcomes for the “likely” studies are mixed. It
should be noted that the same five studies are “unlikely” in both tables. If these studies are
qualitatively better in the sense of having better exposure assessment, they might also be better in
other characteristics that could be contributing to the difference in the outcomes.

Kenneth G. Brown, Ph.D.
KBinc

P. O. Box 16608

Chapel Hill, NC 27516
KBinc(@mindspring.com
919-960-3619 (office and fax)




STEWART 301 East 66th Street, New York City 10021, Fax: 212 861-5404

Ms Janette Brooks, Chief
Air Quality Measures Branch
CA Air Resources Board
Environmental Tobacco Smoke
1001 I Street

PO Box 2815

Sacramento, CA 95812

March 2, 2004
Dear Ms Brooks,

Having commented for the record on OEHHA's 1997 report,
"Health Effects of Exposure to Environmental Tobacco Smoke,"
(Final Draft, February, 1997), I was invited to comment on
its current effort, "Proposed Identification of Environment -
al Tobacco Smoke as a Toxic Air Contaminant," (November,
2003. )%

In terms of the current effort, I'll confine myself to
reviewing a single troubling facet, Attributable Risks...
(Table ES.2, p ES-11, Dec. 2003) though it's not the single
facet I find troubling in this report.

Let me focus on Low Birth Weight.

* My comments on the earlier study are scattered through-
out its Appendix B (June, 1997) as summarized and interpret-
ed (sometimes cbrrectly, sometimes wide of the mark) by the
OEHHA staff, without details or verbatims.



LOW BIRTH WEIGHT: THE BODY COUNT

In 1997, based on a number of uncertain assumptions,
questionable epidemiology and ballpark statisics (from 1995)
OEHHA concluded that: "the proportion of all low birthweight
newborns in California that may be associated with ETS. ..
corresponds to 1,200 to 2,200 in California in 1995..." and
to 9,700 to 18,600 in the nation as a whole (in 1995.)

In 2003, OEHHA now estimates 1,577-1,943 cases of ETS-
associated low birth weight in California and 24,253- 29,590

in the nation.

These new national numbers (which have seemingly in-
creased by up to 14,000) are based on a single sub-set,
(adult females of all ages) from the NHANES (Pirkle) survey
of 1995 (published in '96) which was actually conducted be-
tween 1988 and 1991, and which attempted to quantify the ex-

posure of nonsmokers to secondhand smoke (Footnote 1, p. ES~-11)

But let's note that a similar survey, NHANES 1999
(" Second National Report on Human Exposure to Environmental
Chemi-cals") showed a 75% decrease in serum cotinine levels
in American nonsmokers, indicating (if anything) that
exposure to ETS had considerably declined since the earlier
report.

I therefore find it disturbing that you'd bypass the
later study and choose to employ the former, since using the

former stats would over-estimate current exposure.

Then too, and just dealing with the national projec—
tions, we ought to consider this. (A1l stats from the CDC.):



UNITED STATES

| Year total % smokers % pregnant smokers % LBW of total births |
1985 30.2 NA 6.8
e
1989 [26.8%] 19.5 7.0
1995 24.7 13.9 7.3
(1997 24.7 13.2 7.5
2000 23.3 12.2 7.6
2001 22.8 12.0 7.7
2002 [22.5]%% 11.4 7.8

* 1989 estimate based on available figures for 1988 (28.1) and 1990 (25.6)
** Average of available figures for 2002.

In other words, while smoking declined 25% and exposure
to others' smoke declined 75%, and the number of pregnant
smokers declined 40%+ between 1985 and 2002, low birth rates
actually rose-- in fact, per the New York Times, to the
highest observed levels in the last 30 years. (NY Times, June
26, 2003)

Further, during the period many other suspected risks
(teen pregnancy and alcohol consumption by pregnant women )
were also in a decline, while preventive measures increased
--with record numbers of women getting early pre-natal care.
Logically, at least, this should lead to a clear conclusion
that the formerly fingered risks, including smoking and ETS,

were not as "causative" as was thought. And that productive
investigation should begin on another track.



In light of these easily collected statistics, one
wonders why OEHHA relied on a single survey of self-reported
exposure for women of all ages for 1995 and factored in none

of the later relevant clues.

Questions arise, too, on the California estimates:

Since 1998, California, in isolation, has virtually
ended all exposure to public smoke and boasts of cutting its
rates of smoking by incredibly large amounts (about 5%% be-
low the national average) which would further reduce expo-
sure. Then too, Public Health has so terrified pregnant
women on the dangers of ETS, that most women would sooner
divorce than let their husbands smoke in the house. Yet the
lower range of your estimate has somehow actually climbed
(by 377, or 32%) while the upper range has declined by a
mere 257. Surely if ETS were a genuine causative factor,
your estimate should have declined -- and declined rather
drastically-~ at both ends of the pole.

S50 your numbers continue to baffle.

LOW BIRTH WEIGHT: THE EPIDEMIOLOGY

Clearly the RRs from your meta-analysis are factored
into your Count.

The most notable thing, however, about all the selected
studies, both the old and the 7 new, is that what they're
all measuring -- each in its own way-- is lower birth
weight, as importantly distingished from Low Birth Weight,
officially defined as 5.5 pounds or less.

As OEHHA reported in its first draft revision (6/9/97)
the average Lowered Weight among the then-extant studies was



a whopping 28 grams (or just shy of a single ounce.)! (p.20)
What are we then to determine are the long-term, or even the
short-term, health effects of a difference between a baby
born at 6 pounds 7 vs 6 pounds 6? And whatever has this to
do with Low Birth Weight and all its attendant risks?

Apparently not much. Not even among mothers who active-

ly smoke:

"The deficits of weight at birth of children born
to mothers who smoked during pregnancy are
overcome by 6 months of age. *

- Conter et al, BMJ March 25,1995;320

In 1997, I had commented in detail on the underlying
studies (seriously flawed) and OEHHA's conclusions (unwar-
ranted, at best) as they appeared in the "final" February
draft. I append those comments. And stand by them still.

Yet OEHHA, based only on the first round of studies
(whose results it has now--but only now-- come to admit
"were also consistent with no effect," (p 3-36 of the current draft
report) had nonetheless, at the time, made a bold statistical
leap to RR 1.4 (a number only attained by omitting the neg-
ative findings of the largest summarized study) and conclud-
ed (on the gamble its assumptions were all correct) that a
body count could be had by playing games with the RR. (6/97 )

I continue to find it odd that you were willing to
count bodies in 1997 based on studies you now admit were
con-sistent with no effect but which you'd earlier
characterized (p 3-35, Feb. '97) as "provid[ing] sufficient
evidence that ETS exposure adversely affects fetal growth."

Point: Which is it? Are a series of flawed studies with
weak and, even then, non-significant, results; with a lack
of controlled confounders: no grip on misclassification: no
trending of dose-response, and, yes, as you mention, "wide



confidence intervals," whose subject, to begin with, wasn't
even Low weight, but merely a missing ounce-- were they
actualy "sufficient" to make a leap to an estimate of wvast
numbers At Risk? Or-- were they not? And if not (as you now
suggest) why on earth did you count bodies on the basis of

such dross? And why on earth should we trust you now?

As for the 7 additional studies, they seem to be no
better, at least not statistically speaking, and not enough
detail is given to say more. ("Other" isn't enough informa-
tion about confounders. Nor are we told much about the pop-
ulation of mothers.) And though, seemingly, the studies
involved actual Low Birth Weight, as opposed to a missing
ounce (?) one wonders about the studies that OEHHA didn't

include, and the factors it didn't consider.

For example: After adjusting for active maternal smok-
ing, thege are the factors most highly associated with LBW:

Premature delivery:

"*Ounce for ounce, the babies of smoking mothers
had a higher survival rate.’ [said Dr. Allen Wilcox,
a researcher at the National Institute of Environ-
mental Health Sciences.] Smoking may interfere

with weight gain but does not shorten pregnancy.
Thus, among smoking women, the smaller babies
are more likely to be full term...[l]t's prematurity
not birth weight that explains higher mortality..”

~"High Infant Mortality in US Linked to Premature Births,"
Jane Brody, New York Times, March 1, 1995

Low Socioeconomic Class

“the most powerful single risk factor.”

~Redford et al, JAMA June 3, 1998:279.
Also Olsen et al, Ugeskr Laeger, Sept 19, 1994:156



Race:

"White infants were heavier and born later than
black infants [even though] the white women in
this sample smoked more cigarettes”

- Goldenberg et al, Am J Obs & Gyn, Nov., 1996:175
"The rate of Low Birth Weight is twice as high and
the rate of Very Low Birth Weight is three times as

high for black infants as compared to white infants.”

~-Luke et al, Int J of Gyn & Obst, March, 1993:40

Poor Nutrition:

"Smoking did not significantly affect infant birth weights.”
(after adjusting for nutrition.)

~Tchabo, Obst & Gyn, Sept, 1989: 74

“Data suggest that smokers in all social classes have a
poorer quality diet.”

-~ Haste et al, Am J Clin. Nutrition, Jan, 1990:51

Occupation:

"A greatly increased risk” for delivering underweight
babies was observed among women who worked during
their pregnancy. Especially for women required to stand
on the job. Job stress, noise and irregular work schedules
also increased the risk.

- Am J Obs & Gyn, Sept, 1995.

Other implicated factors:

(Again, after adjusting for active smoking. )Infections.
History of induced or spontaneous abortion. First pregnancy
after age 30. Medically induced fertilization. Single
parenthood. Inadequate weight gain during pregnancy. Chronic
illness. Caffeine consumption. Living at a high altitude,
and poor dental health.



Surely, not all of these confounders were adjusted for,
if indeed such adjustment is actually possible:

"People...say they'll use statistics to make adjustments
for biases and incompleteness. {'ve spent more than
20 years working as a statistician and | can assure
you that you cannot use statistics to adjust.”

_DPr. Richard Doll, New York Times, Aug 9, 1994

Then, too, since exposure to smoking has gone down, one
might as easily postulate, given the economy, that more wo-
men are working (and standing on their feet), or more women
are under stress. Or can't afford to go to the dentist. Each
of these hypothesis are no less of a reach than fingering

ETS, and especially in an era when exposure has declined.

Almost needless to say, I find the rest of your figures
in the referenced Table to be equally suspect.

Surely you're aware of the unusual method of reckoning
that was used by the EPA to arrive at its estimate of 3,000
lung cancer deaths from ETS. A method that included using
recently "former" smokers, assumed that any/ ever exposure
was a Risk, and was mainly based on questionable epidemiol-
ogy on the lifelong spouses of smokers.

Now, climbing on top of that, OEHHA appears to estimate
that virtually all lung cancer deaths among non-smokers are
caused by ETS!? It hardly pays to ask upon what this is
based.

50, too, for the climbing levels of heart disease death
you now attribute to ETS. In 1994, the Congressional
Research Service called the then-current estimate of 37,000
to be, in a word, "implausible." The escalated Number of
69,000+ is, if anything, doubly implausible.



However, you'll get what you're after from this report,

-~headlines from an ever-credulcocus media

I understand the futility of attempting to comment, but
conscience compels it.

Sincerely,
e vl

Linda Stewart




(LOW BIRTH WEIGHT STUDIES CON'T)

I read (in amazement) the first 35 of these incredibly
sloppy studies. (P 3-1 to 3-15). The first thing that hit me
was the overwhelming waste--waste of money and waste of time
-=-in the hot pursuit of a fictive grail.

All of these studies had disqualifying flaws. Most
predominantly: no confounders accounted for. Or big ones not
accounted for. (Maternal height and weight; or socio-eco-
nomics; or working status of mothers--an independent risk,
see % below.) And none appeared to control for such com-
mon-sensical factors as the pregnant woman's diet: or alco-
hol consumption; or vitamin supplementation....or several
other bigs. Confounders that were tested for were usually
not listed; nor were numbers frequently given. And a number
of other factors were "expected” or "assumed” or "consid-
ered to” or "thought to" but not apparently proved.

. Then too we get this: very little or no statistical
significance and no dose~-response (or irrational dose/re-
sponse), the inclusion of smoking mothers, plus the con-
tradictory data--both between and within--all the individual
studies.

Then back to semantics. Negative (or seemingly protec-
tive) effects are elaborately rationalized and swept under
the rug. (eg, MacArthur and Knox; Ahlborg and Bodin; Zhang
and Ratcliffe) whereas nothing at all's said about the
positive (or otherwise inculpatory) anomalies in most of the
other studies. And the use of deformed children only may
effect the results ?

Your conclusion thus baffles: "All but one of the
studies on the impact of ETS exposure in the home. .. found a
decrement in mean birthweight."” Underwood et al (0.9 for any
paternal smoking), MacArthur and Knox (a 100 gram excess)
Yerulshalmy (1.0 among nonsmoking mothers) Mahtai et al
("no difference in the rates of LBW by mother's ETS expos-
ure). :

Is that one or is it four? And that's granting all the
stuff that's statistically non-significant (which, as it
happens here, is most of the stuff you've got.)

Are you daunted? Uh~UH. You conclude (by projection)
from egregiously flawed studies which--if accepted, yield
statistical "never-mind"-- that the RR attributable to ETS
exposure is "1.2 to 1.4" which you then procede to gquant -
ify. Endowing us with images of thousands of scrawny babies
left bellowing in their cribs.

This is actually shameful.

- "Comment on OEHHA Assessment of ETS," Stewart, April 28, 1997. From
original document.



March 25, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street

P.O. Box 2815

Sacramento, California 95812
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Environmental Tobacco Smoke as a Toxic Air Contaminant”

Dear Ms. Brooks,

Pursuant to your December 17, 2003 invitation for public comment on the 2003

California Environmental Protection Agency Draft Report,
Environmental Tobacco Smoke as a Toxic Air Contaminant,”
on behalf of R.J. Reynolds Tobacco Company. We apprecia
this process and expect that our comments will receive appropr

Sincerely,
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Comments of R.J. Reynolds Tobacco Company ( “RIRT”) on the 2003 California
Environmental Protection Agency Draft Report, “Proposed Identification of
Environmental Tobacco Smoke as a Toxic Air Contaminant”

The current California Environmental Protection Agency 2003 Draft Report, “Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant,” (“2003 Draft
Report”) does not support designation of environmental tobacco smoke (“ETS”) as a toxic air
contaminant (“TAC”) in California. Additionally, the 2003 Draft Report reaches conclusions
regarding ETS and breast cancer that are not supported by the record.’ Furthermore, new data
on ETS and breast cancer published since the 2003 Draft Report must be considered before a
final Report is issued.

The 2003 Draft Report Does Not Comply with the Statutory
Requirements Pertaining to Designating a Substance as a TAC

The California Environmental Protection Agency’s (“Cal/EPA”) authority to designate a
substance as a TAC is not absolute. Specifically, Sections 39650-39674 of the California Health
& Safety Code set forth several requirements that the Agency must mect before designating a
substance as a TAC. For example, Section 39660 initially requires Cal/EPA generally to assess

the exposure® and health effects’ data for the substance and to specifically determine whether

! Prior to the publication of the California Environmental Protection Agency’s (“Cal/EPA” or “Agency”) 1997
Report on ETS, RIRT submitted extensive comments to Cal/EPA explaining the basis for RJRT’s disagreement with
Cal/EPA’s conclusions regarding ETS and health. Most of these comments were either rejected or ignored by
Cal/EPA. Although RJRT stands by its previously submitted comments, those comments will not be revisited in this
letter. Rather, this letter will focus on two issues that are specific to the 2003 Draft Report and thus not addressed in

> With respect to the ETS exposure assessment contained in the 2003 Draft Report, RIRT has retained Dr. Roger

Jenkins to provide comments to Cal/EPA. Dr. Jenkins is a Group Leader and Distinguished R&D Staff Member at



current California ETS exposures are responsible for adverse health effects. If the Agency
determines that current California ETS exposures are responsible for adverse health effects, then
Section 39660 requires Cal/EPA to provide an estimate of the exposure level that may cause or
contribute to adverse health effects in California, i.e., a California-specific risk assessment:

(2) The evaluation shall also contain an estimate of the levels of exposure that

may cause or contribute to adverse health effects. If it can be established that a

threshold of adverse health effects exists, the estimate shall include both of the

following factors:

(A) The exposure level below which no adverse health effects are anticipated.

(B) An ample margin of safety that accounts for the variable effects that

heterogeneous human populations exposed to the substance under evaluation may

experience, the uncertainties associated with the applicability of the data to human
beings, and the completeness and quality of the information available on potential

human exposure to the substance. In cases in which there is no threshold of

significant adverse health effects, the office shall determine the range of risk to

humans resulting from current or anticipated exposure to the substance.
Cal. Health and Safety Code § 39660(2)

The 2003 Draft Report is completely devoid of any legitimate attempt to comply with
these requirements. Assuming arguendo that the 2003 Draft Report has reached appropriate
conclusions regarding ETS exposures and general health effects, the Report has not “estimated
the levels of exposure [in California] that may be responsible for adverse health effects” in

California. Moreover, the Report does not express any opinion regarding the existence or non-

existence of a threshold level for ETS.

Oak Ridge National Laboratories. He has conducted and published extensive research regarding ETS chemistry and
exposures. Dr. Jenkins’ comments are based solely on his own expertise in this area and not on any input from
RIRT.

’ With respect to the general health effects conclusions contained in the 2003 Draft Report, RIRT submitted
extensive comments to Cal/EPA prior to the Agency’s 1997 Report which explained the bases for RIRT’s
disagreement with these conclusions. Since the stated purpose of the 2003 Draft Report is to propose the listing of
ETS as a TAC, RIRT will focus solely on the California-specific requirements set forth in Section 39660 which
require the Agency to conduct a California-specific risk assessment for ETS.



Rather than complying with the specific requirements set forth in § 39660(2), the Report
employs an overly simplistic and wholly inappropriate approach to attempt to link ETS
exposures with specific incidents of disease in California by utilizing the statistical concept of
attributable risk.* First and foremost, the use of attributable risk calculations requires the
underlying epidemiology to be scientifically accurate. For the reasons set forth in RIRT’s prior
submissions to Cal/EPA, RJRT submits that the underlying epidemiology suffers from
substantial scientific inaccuracies which only magnify the inappropriateness of using these
studies for attributable risk calculations.

Second, the relative risks used in the attributable risk calculations are not applicable to
the California population. The 2003 Draft Report contains no explanation of how the relied-
upon epidemiology, even if scientifically accurate, has any relevance to the California-exposed
population. The 2003 Draft Report takes great pride in distinguishing California ETS exposures
as being substantially lower than the rest of the Country . [See ES-5, 6; IV-8, 9; Table IvV-4]
Thus, epidemiology studies conducted in other states (and even other countries) would
necessarily be premised on populations with higher ETS exposures. Again, assuming arguendo
that the relative risks from these studies are accurate, these studies provide only limited
information about potential risks for the California-exposed population. Thus, using their
relative risks for attributable risk calculations in California is wholly inappropriate.

Significantly, for at least three of the diseases that the 2003 Draft Report determined
were causally associated with ETS, recent epidemiology studies based solely on California-

exposed populations reported no causal association. In a prospective study of 118,094

* See Attributable Risk Table ES.2 on p. ES-11 and Table 1.2 on p. 1-10.



Californians, Enstrom and Kabat concluded there was no causal association between ETS
exposure and lung cancer or coronary heart disease.” James Enstrom subsequently petitioned the
National Toxicology Program to delist ETS as a “known human carcinogen.”® Furthermore, in a
2004 study discussed in more detail later in these comments, Peggy Reynolds er al,
prospectively followed 116,544 Californians and found no increased risk of breast cancer from
ETS exposure.’

Additionally, as correctly acknowledged in the 2003 Draft Report, these attributable risk
calculations do not address whether there are risks from non-residential and non-workplace
exposures in California. Since smoking is banned in practically all indoor environments in
California other than in private homes and private automobiles, this omission renders the 2003
Draft Report useless for its stated purpose of determining whether current ETS exposures in
California warrant designation of ETS as a TAC and future regulation of ETS in California.®

Finally, the flawed use of attributable risk calculations cannot be cured by developing
better attributable risk calculations. The simplistic use of attributable risk calculations,

regardless of the quality of those calculations, is not appropriate for meeting the requirements set

forth in Section 39660(c)(2). While RJRT stands by its belief that ETS exposures in residential

Enstrom, James E. and Kabat, Geoffrey C., Environmental tobacco smoke and tobacco related mortality in a
prospective study of Californians, 1960-98; BM.J, 326:1057-66 (2003). The study population was the California
subset of the American Cancer Society cancer prevention study (CPS 1) that followed 1,078,894 adults from 25
states.

S SeeJ anuary 14, 2004, letter from James E. Enstrom to C.W. Jameson, Ph.D., of the National Toxicology Program.
(Attached as “Exhibit A™).

7 Reynolds, Peggy, et a.l, Active Smoking, Houschold Passive Smoking, and Breast Cancer: Evidence from the
California Teachers Study, J. Natl. Cancer Inst., 96(1): 29-37 (2004).

i Although the Exposure chapters of the 2003 Draft Report spend substantial verbiage attempting to estimate
exposure to ETS from sources other than residential and occupational settings, the attributable risk calculations in
the 2003 Draft Report make absolutely no effort to characterize any potential risks from ETS exposure in these
environments. Therefore, the Report fails to meet this fundamental requirement set forth in the California statutes
and does not satisfy the statutory definition of a TAC.



and occupational environments do not cause adverse health effects in adult nonsmokers, that is
not the relevant issue for purposes of determining whether the 2003 Draft Report complies with
Section 39660(c)(2).

The relevant issue is whether current exposures in California warrant designation of ETS
as a TAC and, if so, what are “the levels of exposure that may cause or contribute to adverse
health effects [in California].”  This issue cannot be evaluated by using attributable risk
calculations.  The cpidemiology studies cited in the 2003 Draft Report do not analyze
environments with exposures as low as those currently present in California. Even epidemiology
studies that address past exposures in California may not be relevant for this purpose since the
need for future regulation cannot be premised on exposure scenarios that no longer exist. Thus,
the 2003 Draft Report does not comply with the statutory requirements set forth in Section
39660(c)(2).

The 2003 Draft Report’s Conclusions Regarding
Active Smoking, ETS and Breast Cancer Are Not Supported by the Record

In 1997, Cal/EPA’s Report on ETS examined four studies on ETS and breast cancer and
determined there was insignificant evidence of a causal role.’ Indeed, the 1997 Report did not
even conclude that there was “suggestive evidence” of a causal association between ETS and
breast cancer.'” Now, six years later, after reviewing several new epidemiology studies with

data remarkably similar to the four studies reviewed in the 1997 Report, the 2003 Draft Report

’ 1997 Report, p. 7-44., Additionally, in 1997, the Cal/EPA Report referred to the alleged association between
“active smoking” and breast cancer as “equivocal.”
' 1997 Report, p. ES-2.



concludes that ETS exposure is causally associated with breast cancer. This reversal of
conclusions is not justified by the record.!

First, numerous public health agencies that have investigated the possible relationship
between active smoking, ETS and breast cancer and reviewed the same data relied upon by
Cal/EPA, have concluded that there is insufficient evidence of a causal role. Cal/EPA is the only
one reaching a contrary conclusion.'?

The International Agency for Research on Cancer (“IARC”), the American Cancer
Society (“ACS”) and the National Cancer Institute (“NCTI”) all have evaluated the purported
association between active smoking or ETS and breast cancer and concluded that the evidence is
insufficient to link either smoking or ETS exposure with breast cancer. For example, in June
2002, IARC issued a press release on secondhand smoke carcinogenicity which stated “[cJoncern
that breast cancer or any other cancer not caused by active smoking might be caused by
involuntary smoking [ETS] is unjustified by the evidence.”'® After an extensive literature review

on the subject, IARC concluded that the prospective studies “provide no support for a causal

' At RIRT’s request, Sanford Barsky, M.D. has submitted his own analysis of the 2003 Draft Report’s breast cancer
discussion and the literature on ETS and breast cancer. Dr. Barsky is a Professor of Pathology at the UCLA School
of Medicine with special interest in breast cancer and lung cancer. Dr. Barsky’s comments are based solely on his
own expertise in this area and not on any input from RJRT.

12 Admittedly, RJIRT has not always agreed with the conclusions of various public health agencies regarding the
association between ETS and disease. In many instances, RJRT’s disagreement is premised on the difference
between reaching causal conclusions that are based on valid scientific considerations versus those conclusions that
are adopted by public health agencies and organizations which appear to be based on the “better safe than sorry”
philosophy. While RIRT does not believe that many causal conclusions regarding ETS are supported by the science,
we do recognize that public health agencies sometimes have a different standard for reaching causal conclusions to
communicate to the public and the media. Therefore, when such agencies have reviewed the data on ETS and a
disease such as breast cancer and have publicly stated that the evidence is insufficient to reach causal conclusions,

this is particularly compelling and persuasive evidence that the scientific standard for determining causality has not
been met.

P See htm://www.iarc.fr/pageroot/PR’ELEASES/pr] 41a.html,(Attached as “Exhibit B”).




relation” and added that the “lack of a positive dose-response argues against a causal
interpretation.”'

The current ACS website on “What Causes Breast Cancer” does not list ETS among the
“lifestyles” risk factors."” Furthermore, the ACS does not list active smoking as a risk factor and
notes that a link between active smoking and breast cancer has not been found. ' Likewise, the
current NCI website on breast cancer risk factors (“Health Professional Version”) does not
include ETS or active smoking."”

Second, well-respected epidemiologists in the public health community also have agreed
that the evidence linking either smoking or ETS with breast cancer is insufficient to establish
causality. For example, Jonathan Samet, M.D., senior scientific editor for the 2003 Surgeon
General’s report on active smoking and the Surgeon General’s report on ETS that is currently
being drafted,'® has stated that “Investigation of cancer sites other than the lung should be guided
by the data from active smokers and by appropriate toxicological evidence.”'® Without scientific
consensus that active smoking has a causal association with breast cancer, scientists agree it is
biologically implausible that ETS is causally associated with breast cancer. 2

Contrary to the opinions of every major public health organization and many well-

respected epidemiologists who have reviewed the scientific literature on ETS and breast cancer,

" See htm://wwwmcie.iarc.ﬁ‘/htdocs/monogl'a‘phs/vol83/02-.inv01untarv.htmL section 5.2. (Attached as “Exhibit ).
'SMp://www.cancer.org/docroot/CfR.l/content/CRI 2.4 2X What are_the risk factors for breast _cancer 5.asp?sit
carea=, Revised 10/02/03. (Attached as “Exhibit D)

16
Id.
7 See htm://V\LWW.cancer.;zov/czmcerinfo/pdq/'prevel1ti0n/breast/healthprof’essional/ - Section 175, Revised 2/20/04.

(Attached as “Exhibit E”)

¥ See the Johns Hopkins Bloomberg School of Public Health magazine,
‘h_.t—tjp_:_//www.ihsph.edu/Mag Spring03/smokeout/expert. itmi Additionally, on numerous occasions, Dr. Samet has
served as an expert witness against the tobacco industry in smoking and health litigation.

9 Samet, J.M. and Wang, S.S, Environmental Toxicants: Human Exposures and Their Health Lffects, Chapter 10 -
Environmental Tobacco Smoke, (2™ ed. 2000), 319-375, 349. (Attached as “Exhibit F”)

14,




the 2003 Draft Report concludes that the evidence is consistent with a cansal association between
ETS and breast cancer. However, the Draft contains numerous errors, several misinterpretations
and, in many cases, simply fails to explain how it analyzed key studies. First, the bases for the
conclusion are wholly unclear, as the Draft does not specify on which data and studies it truly
relies.  Second, and more important, the data as a whole discussed or cited in the Draft (plus
additional data Cal/EPA must consider) does not support a conclusion that a causal association
exists between breast cancer and ETS. And finally, because the Draft’s conclusion that active
smoking causes breast cancer is flawed, it is biologically implausible to conclude that ETS
causes breast cancer.

Providing Cal/EPA with meaningful comments on the 2003 Draft Report’s section on
ETS and breast cancer is difficult because Cal/EPA does not clearly explain on which studies and
data it relies. The Draft discusses or cites to approximately 16 new studies on ETS and breast
cancer published since the 1997 Report.?! However, the Draft makes inconsistent references to
the studies and inaccurate descriptions of the data. For example, Section 7.4.1.5 states that since
its 1997 Report, “[flour cohort and six case-control studies have reported on breast cancer risk
and exposure to ETS.”?* The supporting parenthetical, however, cites a study on active smoking

(Terry 2002)* and omits one of the cohort studies (Nishino 2001) that examines ETS and breast

Table 7.4E but not in 7.4F.
* Draft Report, p. 7-122.
2 Terry, 2002. Interestingly, the Terry study observed a risk of breast cancer primarily in women who smoked 40

less does not.



cancer risk.** Subsequently, in the section titled “Strength and Specificity,” the 2003 Drafi
Report states “three new cohort studies. .reviewed for this update did not provide evidence of an
association between ETS exposure and breast cancer risk....”?° Once again, the Nishino cohort
study is not included in the parenthetical. Does Cal/EPA rely on three cohort studies or four?
Why is the Nishino study not cited with the other cohort studies? Why does the Nishino study
receive only cursory discussion later in the section? These Nishino study omissions and the
Draft’s failure to explain the Nishino study’s role in the analysis are especially troubling since
Nishino is a statistically significant study showing a protective effect.”® This type of
inconsistency makes it impossible to determine what data Cal/EPA finds convincing enough to
conclude a casual relationship exists between ETS and breast cancer.

Furthermore, the “Summary of Risk Estimates” section discusses a review by
Kenneth Johnson of 15 published studies and the summary risk estimates reached in this review.
However, the Johnson review is “submitted” and is unavailable for independent analysis.”” Thus,
the methodology Johnson used in arriving at these risk estimates is unclear. Nor is it clear how
much weight Cal/EPA places on Johnson’s review. While the studies included in the Johnson

review and the summary risk estimates are listed in Tables 7.4B-G (the first three tables in the

** The Draft Report does briefly discuss the Nishino study later in the ETS section (p. 7-129), but why it fails to cite
this study (twice) when listing cohort studies examining ETS and breast cancer risk is unclear. Thus, what weight, if
any, Cal/EPA places on the Nishino cohort study in concluding that ETS causes breast cancer is uncertain.
Interestingly, Cal/EPA’s brief discussion of the Nishino study states, without further analysis, that the relative risk
and confidence intervals are as follows: 0.58 relative risk, 95% confidence interval 0.34-0.99. Cal/EPA does not
acknowledge that these results show a statistically sienificant protective effect of ETS on breast cancer.
Furthermore, Table 7.4F incorrectly lists the Nishino as a statistically insignificant study with a confidence interval
of 0.32-1.1. This type of inaccuracy is troubling and casts doubt on the reliability of Cal/EPA’s analysis and
conclusions.

> Jee 1999, Wartenberg 2000 and Egan 2002 in parenthetical.

° RIRT does not contend that the results of this study warrant a conclusion that ETS reduces breast cancer risk.
Rather, this study — in combination with all other studies — further demonstrates that Cal/EPA’s conclusions
regarding ETS and breast cancer are not supported by the scientific literature.

*72003 Draft Report, p. 7-140. A Pubmed search identified no Kenneth Johnson review on ETS or breast cancer
published in 2003-04.




Draft listing ETS studies), Tables 7.4H-M contain some studies not included in Tables 7.4E-G
(and, thus, apparently not included in Johnson’s review). The importance placed on Johnson’s
review and on all other studies and data must be more clearly explained before RIRT or any
member of the public can provide adequate and meaningful comment.?®

The difficulty in providing meaningful comment regarding Cal/EPA’s analysis and
methodology is compounded by the fact that the referenced studies provide no basis for Cal/EPA
to change the conclusion reached in the Agency’s 1997 Report, i.e., that there is msufficient
evidence of a causal association between ETS exposure and breast cancer. For example, none of
the studies reviewed in the 1997 Report show a relative risk point estimate equal to or below 1.0,
but three of the studies since 1997 report relative risks equal to or below 1.0.2° OFf the remaining
13 new studies, more than half are not statistically significant.*’ Thus, if anything, there is less
scientific basis in 2003 to conclude that ETS is causally associated with breast cancer.

Cal/EPA tries to explain away the inconsistency between its 2003 breast cancer
conclusion and the scientific data by arguing that some studies failed to mclude childhood or
occupational ETS exposure with spousal exposure, resulting in artificially lower relative rigk
findings.*' However, Daniel Wartenberg replied to criticism that his study failed to include

occupational exposure risks by stating his data showed no increased risk at work, at other

* Because of these concerns regarding the bases for Cal/EPA’s conclusions in the 2003 Draft Report, RIRT requests
an opportunity to comment again on the revised draft report if Cal/EPA does not change its conclusion that a causal
association exists between ETS and breast cancer.

2 Wartenberg, 2000, Nishino, 2001 and Lash, 2002. Furthermore, Wartenberg and Nishino are prospective studies.
The Wartenberg study, funded by the U.S. Environmental Protection Agency among others, followed over 146,000
women prospectively and finds no association between ETS exposure and breast cancer death. The 2001 Nishino
study followed 9,675 women prospectively and actually reports a statistically significant reduced risk of breast
cancer among women exposed to ETS, as previously discussed.

’ See Tables 7.4F and 7.41. Interestingly, the percentage of statistically significant vs. statistically insignificant
studies is almost identical to the percentage in the 1997 Report, where half of the studies were statistically significant
and half were not.

* See Report, pp. 7-128-30; 7-140; 7-147; Tables 7.4 F, 74 E.

-10-



locations, or all sources combined. 2 Moreover, the authors of the most recent study that
includes childhood exposure in its analysis question the importance of childhood ETS exposure
in breast cancer development.*® F inally, IARC, ACS and NCJ considered these same studies and
do not differentiate between studies looking at only spousal oxposure and those including
childhood or occupational exposure. Cal/EPA appears to be making an arbitrary distinction for
breast cancer that other scientific organizations looking at ETS and breast cancer risk fail to
make.

Finally, the 2003 Draft Report’s summary paragraph (p. 7-147) calls into question
Cal/EPA’s analysis of the data and bases for its conclusion by claiming that “in comparison to

studies reviewed in the previous OEHHA report (Cal/EPA 1997), current epidemiological and

toxicological data are substantially more indicative of a positive association between ETS

exposure and breast cancer risk...” (emphasis added). This statement is false. In 1997, four
studies were evaluated, all of which had relative risks over 1.0. Two of those four studies had
relative risks over 2.0. The 2003 Drafi Report evaluated several more studies. Looking at Table
7.4F from the Johnson review, three of the 11 new studies have relative risks of 1.0 or lower, and
all three are recent, large prospective studies. Seven of the 11 studies are statistically
msignificant. In reality, the 2003 Draft Report shows that the data considered in 1997 was more
indicative of an association than the data presented in studies since 1997. The data in the Draft,

considered as a whole, is substantially less indicative of a positive association between breast

cancer and ETS exposure.

jz Draft Report, p. 7-128, citing Wartenberg 2001.
) Kropp,. p. 522. “Contrary to the assumption that breast tissue is more susceptible to carcinogens at young ages,
early passive smoking may not play an important role in breast carcinogenesis.”

“11-



In addition to its ETS analysis, Cal/EPA also concludes in the 2003 Draft Report that a
causal association exists between active smoking and breast cancer. The Draft only addresses
direct smoking for biological plausibility, apparently in attempt to bolster an otherwise weak
conclusion regarding ETS and breast cancer. Otherwise, this determination has no bearing on
ETS as a TAC. RIJRT disagrees with the Agency’s conclusion that there is a causal association
between active smoking and breast cancer.>*

The 2003 Draft Report’s Conclusions Regarding ETS and Breast Cancer Are
Not Supported by More Recent Studies on ETS, Breast Cancer and Californians

Additional data published since the release of the 2003 Draft Report further supports the
conclusion that there is insufficient cvidence that ETS is not causally associated with breast
cancer.  The Board must consider “all available scientific data” in determining whether a
substance is a TAC.*> On January 7, 2004, a new study was published examining breast cancer
risk from active smoking and ETS exposure. See Reynolds, Peggy, er al., Active Smoking,
Household Passive Smoking, and Breast Cancer: Evidence from the California Teachers Study,
J. Natl. Cancer Inst.; 96(1): 29-37 (2004) (“Reynolds study”). (Attached as “Exhibit G”).
Obviously, the Agency staff was unable to consider the Reynolds study in preparing the draft
Report since the study was not published until after November 2003, Therefore, the 2004
Reynolds study is not included in the Report. Nonetheless, under California law, it must be

considered before a final report is issued for consideration by the Board.

* As discussed in the text above, a conclusion that active smoking is causally related to breast cancer is not
consistent with the weight of the scientific evidence, Tables 7.4A&B list studies reviewed on direct smoking and
breast cancer. The Tables demonstrate inconsistencies among the studies between the reported risks of breast
g:sancer, and many studies lack statistically significant increased risks,

" See Cal Health & Safety Code §§ 39650, 39660. The California legislature determined that “the identification and
regulation of toxic air contaminants should utilize the best available scientific evidence gathered from the public,
private industry, the scientific community, and federal, state, and local agencies....” (§ 39650(d)). In evaluating the
health effects associated with proposed TACs, “the office shall consider all available scientific data, including, but
not limited to, relevant data provided by...academic researchers. . -7 (§ 39660(b)).

-12-



The Reynolds study is particularly pertinent to a Californian’s risk of developing breast
cancer from ETS. The Reynolds study population consists entirely of Californians - a large,
prospectively-followed cohort of female professional school employees from the California
Teachers Study.*® Studies have shown that breast cancer incidence varies from one geographic
area to another.”” No other study included in the 2003 Report involves a population of California
cancer subjects. Thus, a study population consisting entirely of Californians has significant
bearing on the risk Californians face of developing breast cancer from ETS exposure.

The Reynolds study “found no evidence of a relationship between household passive
smoking exposure and breast cancer risk. The hazard ratios for developing breast cancer from
household ETS exposure were “close to unity for all passive smoking exposure categories
examined.” The hazard ratios ranged from .87 to 1.01 and were not statistically significant.*

The Reynolds study is consistent with the four previous prospective studies that failed to
mmammmmﬂngm&mﬁmawwdﬁwofM%mCmmxﬂmnEﬂi]hmdﬂqﬂmﬁwﬂmg
prospective studies conducted since Cal/EPA’s 1997 Report reach consistent results, and one
study even reports a statistically significant protective effect from ETS. Moreover, these studies,
which constitute a substantial portion of the data from the “new studies” reviewed by Cal/EPA

since its 1997 Report, do not support an association between breast cancer and ETS exposure.

0 “The CTS cohort was established from respondents to a 1995 mailing to all 329,000 active and retired female
enrollees in the California State Teachers Retirement System (CalSTRS).” Reynolds, p. 30. 116,544 cohort

! Reynolds, p. 29. Breast cancer is a disease of largely unknown etiology. See ACS website, NCI website, supra
notes 13, 15; Millikan 1998, p. 377. Thus, it is not surprising persons in different geographic areas have different
risks of developing breast cancer.

% Reynolds, p. 34.
3 Reynolds, p. 31, Table 2.
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In summary, little has changed since 1997, when Cal/EPA correctly concluded that there
was insufficient evidence linking ETS exposure and breast cancer. If anything, the additional
data published since 1997 provide less support for a causal association between ETS and breast
cancer than the pre-1997 data. Therefore, Cal/EPA’s strained and novel assertion that a causal
association exists between ETS and breast cancer is not supported by the scientific data.

Conclusion

The 2003 Draft Report is insufficient to establish ETS as a Toxic Air Contaminant in
California. Cal/EPA has not met the specific requirements for establishing a TAC laid out in
Sections 39650-39675 of the California Health & Safety Code. Furthermore, the 2003 Draft
Report’s conclusion that a causal association exists between ETS and breast cancer is not
supported by the current record and is inconsistent with additional scientific evidence not cited in

the record.
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COMMENTS ON THE DRAFT REPORT:
~PROPOSED IDENTIFICATION OF ENVIRONVIENTAL TOBCCO SMOKE
1S 8 TOXIC AR CONTAMINANT. DECEMBER R EN
By

Vaurice F. LeVors. Ph.D.

These comments are submitted at the request of the Lonilard Tohacco Company
in response to the Califormia \ir Resources Board  A\RB) and Office of Environmental

Health Hazard Assessment tOFHHA) Drart Repor Proposed Identification of

Environmental Tobacco Smoke as a Toxic \ir Contaminant. December 2005 The

comments Tocus on the use of epidemiological data on cnvironmental tobacco smoke (E TSy
a5 the basis for their conclusions about the nisk of sudden mnfant death svadrome «SIDS

lung cancer. nasal sinus cancet. breast cancer. and heart disease.

Back zround and gualifications of the author.

I am a consulting epidemiologist with offices in Northern Caltfornia. [ recen ed
ms B\ degree from the [ niversity of Jowa in 1968, and my Ph.D. degree in heaith
pssvchology from the ! niversity of Californra. San Francisco. in 1984 T was tormerly
director of the Veterans Administration's Office of Agent Orange Research and
Fducation. and a scientist in the Agent Orange Study T nit. Centers tor Disease Control.
Subsequent 10 my government employment 1 served for six vears as senior scienfist at the
Institute for Fvaluating Health Risks in Washington. D.C. My professional activities
have involved the design and conduct of large military cohort studies. vecupational
mortality studies of PCB exposure. and cpidemioiogic research on lead cxposure in
children. | have also designed and conducted large national eprdemiological surveys.

assessed cancer incidence and reproductive health effects in populations exposed to



agricultural chemicals. studied problems of artifact in epidemiological research methods.
and dome epidemiologic modeling and farlure anaiysis of toxic waste management
facilities. \ copy of my curriculum vitae 15 attached.

Over the past decade | have stayed abreast of the pubbished primary
epidemiological research reports dealing with environmental 1obacco smoke (E TSy
exposure and the risk of cancer. coronary hear! disease. and vanous neaith probiems in
children. 1 hasve published several ongimal research papers. as well as several letters.
dealing with various b TS related topics. I have also analszed many ETS review articles
and risk assessments.

I have presiousky filed detatled comments on draft chapters of the Calitorma
Fnvironmental Protection Agency s tC A EP A 1997 ETS Risk \ssessment dealing with
lung cancer. cancers other than jung. heart disease. and reproductive stfects. Vany of my
carlier comments were not addressed by C 5 EP A either in the final draft of the 1997 report.
or in Appendix A which purported to address submitted comments. Since the current
ARB OFEHH.A Draft Report draws extensively on the CAEPA 1997 B TS Risk Assessment.
1 will first summarize my comments on that document. [ il then comment on the relevant
eprdemiological studies published atter the 1997 ETS nisk assessment. and on the

ARB OF HH.A methods and conclusions presented m the current Draft Report.

SECTION I
Summary of comments that apply o both the 1997 and the 206> reports.

The Dratt Report states that: ~ \n etfect 15 judged 10 ne causally associated with B TS
exposure when a positive relattonship between ETS exposure and the ctfect has been
observed m studies in which chance. has and confounding could be ruled out with
reasonable comfidence. ™ This briet defimnion of causation 1s vague and subjective It savs

nothing abeut strength of association. Weak spousal smoking assocations are below the

J



resolving power of the eprdemiotogical methods emptoved o study ETS. [he detimtion
ignotes mconsistent epidemiotogical nindimgs. inciuding statstically significant negatve
results. obtained using essentially the same research designs and methods. It ignores
inconsistent evidence relating to mechamsm and hiotogical plausibility It is my OPINION
that none of the reported associations hetween FTS exposure and health cffects described in
the Draft Report cam rule out hias and confounding with reasonable confidence and.
therefore. the E TS epidemiotogical studies do not meet cven the inadeguate stated
rEGUIFETENES.

Objective methods and critena were not gsed inthe CAEPA 1997 ETS Risk
Assessment. nor are thes used in the current Draft Report. The authors ot the 1997 report.
and of the current report as well. say they have used a "weight of evidence " approach. dut
their definition of what they mean by this is again vague and cntireiy subjective. Mo
comparison of observations with objective standards is ever descrtbed.  The Drait Report
should follow the TS FP\ zuidelimes for evaluating human Jata as par? of carcinogen risk
assessment (EP AL 1999 Similar guidelines were in place in 1996, out they were nof
followed n the 1997 report. nor are the current EP A guideimes hemny followed mn this Draft
Report.

In section 2.2.1.2. Criteria tor dssessing Adequac, ot Fprdemiologic Studies the
EPA guidelines list ten criteria that should serve as the basis for an objective assessment
of cach studv. OF particular relevance in evaluanng the F TS eprdemmiological studies are
criterion ¢ 2y proper selection and characterization of the exposed and control groups and
3y adequate characterization of exposure. The spousal smoking detinmion ot ETS

2Xposure is a poor proxy for the exposure of interest and 1ts use introduces svstematic



socioeconomic and litestyvle differences between exposed and controt roups. Of cqual
relevance are criterion (6 proper consideration of bias and confounding factors and «
adequate sample size 1o detect an offect None of the B TS case-control studies nas ruted
out active smoker misclassification. and none of the prospective studies has controlled
adequately for confounding.

The FPA guidehnes describe the following criterta that should ne used in the Draft
Report 1o evajuate cach study:

1. Population Issues

The ideal comparison would be between two populations that ditter only in
exposure 1o the agent in guestion. Because this 1 seldom the case. 1t 15 important
1o identify sources of bias inherent m a study s design or data cotlection methods.
Bias can arise from several sources. including noncomparability between
populations of factors such as zeneral deaith ¢ Ve Michaet, 1976, diet. festyle. or
geographic location: differences i the way case and control individuals recall
past events: differences in data collection that resuit in anequal ascertainment of
heaith cffects in the populations. and unequal follow-up of individuals. Both
acceptance of studies for assessment and judgment of their strengths or
weaknesses depend on identifying their sources of hias and the erfects on studdy
results.

Comment: There is no F TS case-controt study that addresses ail of these issues. Most E TS

studies present no data at all that assess thewr control or lack of control ot any of these ssues.

2. Exposure Issues

For epidemiologic data 10 be usetul in determining whether thers 15 an association
between health effects and exposure 10 an agent. there must ne adequate
charactenization of exposure information. [n general. zreater werght should be
siven 1o studies with more precise and specific cxposure sstimates.

Questions 1o address about exposure are: What can one rehably conclude about
the level. duration. route. and trequency of exposure of individuals in one
population as compared with another” How sensitrve are study results to
uncertaintics in these parameters’

Comment: Spousal smoking and retrospective guestionnaire ratings of workplace

exposure are poor proxies for true ETS exposure.



v Confounding Factors |
:\ confounding vanable 15 a nsk factor. independent of the putative agent. that 13

distributed unequally among the exposed and unexposed popuiations 1e.2..
smoking habits. lifestyier. \dyusl!mcm for possible confounding factors can occur
sither in the design of the study t¢ 2. matching on critical factors) or i the
statistical anaiysis of the resuits.

Comment: Fow ETS studies measure soCioeconomic status. let atone ail of the other
health-related diet and lifestyle differences between smoking and non-smoking study
ZIOUpS.
4 Sensitrvity
Semsitivity. or the ability of a study to detect real ettects. s I5 a function of several
factors. Greater size of the study populationts) (sampie siZer Increases SeNSIEV LY.
as does greater exposure tevels and duration) of the population members.

\ unique feature that can be ascribed o the effects of a particular agent | such as a
tumor tvpe that is seen only rarely i the absence of 1he agent can inerease
sensitivity by permitting separation of bas and confounding ractors from real
effects.

Comment: Most of the F TS studies are small and have wery jow statistical power  This
not only limits their abptlity 1o observe a statisticaliy sigm flcant associanon. (L aiso 1mits
their abilits 1o controb for bias and confounding. None of the B TS studies mvolve suen
“umigue features” Instead. all of the ETS studies are attempting 1o find ASS0CIANONS W ith
very common health outcomes.
2 Stanstical Considerations
Statistical analvses of the potential cffects of bias or confounding factors are part
of addressing the significance of an assoctation. or tack of one. and whether 2
studs 15 able to detect any effect.
Comment. Most E TS studies report sefective subgroup analyses. Vany exposurs
definitions. combinations and data transformations are cxplored but not reported. This

should be limited by prior commitment to a particular exposure detinition and analynic

strategy . but 1t seldom s,



It is particularly important 1o pros ide detailed anaiyses of important contounders.
It is not enough to show raw and o« er-ail adjusted resuits. The analysis should show the
lewel of association of cach confounder vanabie with the outcome and B TS exposure.
Otherwise it 15 impossible to mterpret the role of the contounders or the adeqguacy of the
defimitions and measures used 10 characterize them.

6. Combiming Statistical Fvidence Across Studies

Veta-analysis 1s a means of compariny and sy nthesizing studies dealing with
similar health effects and risk factors. It is intended 1o introduce consistency and
comprehensiveness into what otherwise might be a2 more subjective review ot the
literature. When utitized appropriately. meta-analssis can enhance understanding
of associations between sources and their effects that may not He apparent from
examination of epidemiologic studies mdividually. Whether 1o conduct 2 meta-
analysis depends on several issues. These include the impeortance of tormalls
sxamining sources of heterogeneity. the refinement of the estimate of the
magnitude of an effect. and the need for information aevond rhat provided by
individual studies or a narrative review . Vieta-analy sis may n0Toe Usel I some
circumstances. These inciude when the relationsaip netween exposure and disease
s obr tous without a more formai anaily sis. when there are only o few studies M
the kev neaith outcomes. when there i3 insuftictent information from avatlabie
qudies related 1o disease. risk estimate. or exposure classtficanon: or when there
are substantial confounding or other mases that cannot be adjusted tor in the
anaissis (Blair ¢t al.. 19930 Greeniand. 19871 Peto. 19972

Comment: \s described abos e, meta-analy sis 15 intended 10 proside 3 more consistent.
comprehensiive. and oojective cstimate of effect. Meta-anaivsis s not intended o provide
nghter confidence intervals for interpreting statistica significance indeed such a use 15
improper. More importantly . there are situations where meta-anals sts s not recommended.
It 15 certainks not warranted hy the mans smail B TS studies with poor exposure assessment.
weak associations. and with uncontrotled mas and confounding.

In section 2.2 1 4 dssessment of Evidence ot Carcinogenic:t, trom Fluman Data BPA

makes the following recommendation:

I



In the 2o aluation of CarcinOYenicIy pased on eprdemiotoyic studies. it I3

necessary o criticaily cvaluate < cach »tudw for contidence in findings and

conclusions as discussed under Section 2.2 DS

Instead of appiving these widely agreed upon EP A criteria the authors of noth
reports claim to have considered the following four methodological issues imn e caching ther
conclusions about the F TS sprdemiological studies:
i SAMPLE SIZF The authors claim to nave judged the adequacy of the B TS study
sampie sizes. but the authors never state '~ hat they consider 10 ne an adequate sample size o
test hy potheses about possible E TS-retated nealth effects. The adequacy ot an B TS study
sample size can be determined objectiv eiv by consideriny the expected strength ot
Jssociation thased upon previous research <.z the pooled refative risk from ail previous
studies of the same association . the statistical stgniticance tusuaily Jetined as =093 wo
sided . and statistical power tusually 1-po 80- 96 that will ne accepted. A fundamental
studs design requirement 1s that a study e large enough determined nv these three
parameters) to test. and 1t warranted reject. the nuil hvpothesis. Farlure 1o meet this basic
requirement is a serious study design tlaw. A majonty of the B TS studies. on 2acn outcome
considered in the report. have inadeguate statistical power. Studdies that are oo smail o
adequatels test their primary research hvpothesis also could not adequatety control tor
secondary rssues such as bras and confounding. Inc luding such studies in meta-analysis
Joes not correct this problem. Instead it simply increases the iiketihood that orases in the
small studies will reach the level of statistical significance when they are pooied.

Y POTENTIAL CONFOENDING.  fhe authors claim o have cvaluated the
studies for possible confounding. but do not state any objective CTifera tor sudging the

adequacy of the study methods 1o control for confounding.  Winle weak sprdermiological



associations are. i general. more hikety 0 ne the result of confounding. the authors clamm
that the weak reported F TS associations are andikely 10 be the result of confoundimy.

The authors do not list the known or suspected potential contounders that should ne
considered when studsing cach outcome. nor do they estmate the strength of associanion of
sach risk factor with both the primary discase outcome and B TS exposure. The ast of
potential contounders considered and omitted by cach studs should pe stated. aiong with 2
discussion of both the adeqguacy of the methods used 10 measure cach contounder. and the
power of cach study 10 adequately adjust for potential confounding.
3.SELECTION BEAS.

The control and climination of selection mias in 1S studies 15 central to the »abdity
of the studies.  Health-refated socioeconomic. ifestvle. and dierarn differences netween
households with and without active smokers end "0 favor nonsmoking nousehoids.  fhe
report should have presented a detailed cvaluation of the indisidual studies. cringuing the
methods used 1o assess and adjust tor differences hetween smoking and nonsmoking
households.

fhe authors of the Draft Report claim to have considered possible effects of
selection mas on the F TS studies. but thev fail w0 wdentity what tvpes of selection Mas the
indis idual studies should hase addressed. The authors do notdentitsy which studies did. and
which did not consider cach major tvpe of selection mas. They do not discuss how selection
mas should e addressed. nor do they descrine any oojectine standard for assessing now wetl
the F TS studies did m addressing possible selection mas.

4. EXPOSE RE CLASSIFIC ATION BEAS.



It is «well established that some seif-reported non-smokers. the principle subjects in
ETS epdemiotogical studies. are misclassified active smokers. [ners s 3 large nody of
literature devoted to this one aspect of E1S epidemiological research that 15 largely 1gnored
i the present report (Smith. 2005 Nilsson. 2061 Jenkins and Counts. 1999 [.ee and
Forev. 1996 The authors provide a cursory and nighly selective review of the Topic anct
claim that recent. as well as carbier. studies demonstrate that smoger misciassiicaton s an
insignificant probiem. To support this assertion they present active SmMoKar mis¢ lassitication
rates raging from (.8 10 19770, and claim that the frue rate s more itke 1 2% 10 267 in
fact. svery method used 10 assess sMoKer misciassification i3 prone o <Trror. and 15 ukety o
inder-estimate the rue rate. especiaily the true rate of former active smokers. Figure 2 ot
the C A EPA 1997 ETS Risk Assessment indicates that about [ ™ of seif reported
nonsmokers i a Caiitornia surves were actuaily active crgaretie smokers. T w1 nmes
the smoker misclassification rate assumed in the present report.

Instead of presenting a balanced review of the active smoker misclassitication
problem. the authors focus attention instead on the issue of “mackground exposure. and
assert that this form of misclassitication counterbalances 4Ctive smoker misclasstiication.
This is certainis not rue. Environmentai tobacco smoke 15 thousands of times ess
concentrated than mainstream smoke. and the theoretical heaith risk of F.IS exposure is.in
zeneral. orders of magnitude lower than that reporred for active smoking. Fhe amount of
as possibiy due 1o misclassitication of hackground exposure 15 INSINITCant mn comparson

10 the bias produced by misclasstfication of active smoking.

SECTION T



Sudden Intant Death Syndrome.

The Draft Report repeats the i 997 conciuston that there 15 adeguate
eprdemioiogical evidence of a causal relationsnip between postnatal B TS sxposure and
SIDS. and claims that the ¢vidence has peen strengthened 7y more recent studies. !
heliese that this conclusion is not supported oy cither the previousiy punhished research
or hy the more recent studres. FEprdemioiogical studies that nave measurad actual mnrant
F TS exposure have not reported an increased risk of SIDS. Bias and contounding are
major intluences in the ETS  SIDS epidemiotoyy. Prenatal maternal smoking s a
powertful confounding mfluence in SIDS researcn. In addition. misclassitication of active
maternal smoking and exposure 1o approximateis two Joszen other SIS 718k ractors nas
not been ruled out by any epidemiology study. The newer studies havy e not adeqguatety
ruled out bias and contfounding. and provide inconsistent < idence on an ETS  SIDS
association \s discussed below. the study with noth the most ObfeCiv e measures of
postnatal . TS cxposure from all sources. and the most design controf over confounding
by maternai smoking. did not find a link netween oostnatal F TS exposurs and the 115k o
SIDS tDwer er wl 1999,

Fpidemiological studies have reported that maternal smoking. the most frequentls
used proxs for childhood E TS exposure. 15 associated noth with SIDS and with many
other SIDS risk factors. For this reason. the maternal smoking  E TS SIDS association
s confounded. and can not be readily interpreted. In addimion. 17 s not clear whetner any
of the mans SIDS risk factors that have heen reported. with the exception of prone
sleeping position. actually 15 a direct cause of SIDS. Prone sleeping nas not only neen

associated with SIDS. but interventions designed 10 modity prone sleeping have



successtubly reduced the nsk OF SIDS. No otner candidate r1sk factor comes slose o this
standard of cstablishing cause and eriect

Staristical methods are routinety used 1o adjust” SIDS study resuits for the
sffects of confounding by competing risk 1actors. Such adjustment 15 often oniy an
Wuston. This s clearty the case in SIDS studies thar claim o “adjust” maternal postnatal
smoking for maternal prenatai smoking. Maternal pre- and post-natal SmoKIng nabits are
serv highiv correlated ta condition known as multicollinearits 1 5o the residual cadjusted
postnatal) smoking  SIDS assoctation 15 not 4 stable measure of effect.

Probiems with statstical adjustment aiso arise when 7isk factors are not orecisely
measured s hich is often the case 1. and or when they are oniy indirectts assoctated wvith
one another or with the outcome under nvestigation. [n cither case ohserved assoCiation
will underestimate true associations. and statistical adjustment can only partiaily controd
for the effects of confounding. Such measurement problems arnse w hen risk facrors are
correlated with soctoeconomic status (SES . This is because SES 5 conststently and
signiticantls  but weakly. assoctated with the nsk of SIDS through the sction of some
anknown facton s1 Socioeconomic status 15 aiso conststentiy and signtficantly . hut
weeklv. associated with both parental smoking and with chiidhood £ 15 exposure.

Statistical adjustment of the parental smoking  SIDS association for SES sl not fully
~controb” tor confounding by the unknown factortsi In other words. the adjusted ETS
association A1k still he due. in part or ennirely. o confounding. In ract. statistical
adjustment for SES may have no effect af all on the parental smoking SEDS association,

or 1f there are negative associations amony some of the risk factors. it could even cause

the paremtal smoking  SIDS association 10 rise.



AL the present ime 1t is not clear that an B TS SIDS association <o axists, et
alone that there is a causal connection Heracen the rwo. Mors and netter epidemiotogical
research is needed 1o shed light on a possible cole of TS exposure in the 2notoygy of
SIDS Studies are needed that very caretulls arend o the complex problems of hias and
confoundiny. and that provide objective measurss ST E TS exposurs. (riven the oxensive
confounding petween maternal smoking and nfant B IS exposure. futurs £75 0 SIDN
studies must focus on nonsmoking mothers. Fhis design requires verttication that the
meothers are not misciassttied former or current smokers. Sinee recall pras s hikely in
SIDS case-control studies that cotlect retrospective questionnaire data. only prospective
designs that collect and contirm smoking status. and other risk factor <<posure data. prior
10 the SIDS mirth and death are rehiable.

Comments on newer studies

Vlilerad of v/ 1998 1 No control for maternal prenatal smoking i tas stud. 2
Inconsistent results for cotinine comparisons petwzen SIDS versus accidental Jdeaths 1no
cotinine ditference s and SIDS wersus intection deaths: 3. Reduced B 15 exposurs or
imfants with infections would e expected -- concerned parents would not ne hkeiy 7o
smoke near a sick child.

Rajs ¢f w1997 Poorly controlled study. Inconsistent results o not support an
ETS SIDS assocation.

VieMarnin ¢r of 26002, Inconsistent cotinine and nicotine resuits indicare
unreliable smoking status data. Study can not account for prenata maternal smoking
Recent F TS exposure may pe correlated with cause of Jeath Jue to revent reduction in

axposure of Sick infants.



Sim e af 1998, This study can not separate maternal prenatal and postnatal
smoking etfects.

Vitchell ¢f @/ Four papers publisned 03 Vitchel! and cotleagues Mienelt ¢f
al 1991 Vlircnell or ol 1993 Michell oral 993 \itene: or ol 997 are treated 0y
OF HHLA reviewers as 1f thes were independent when in fact the wers not separate
studies. Instead they comprise one ienm report. and thres subsequent publications ail
stemming from the same SIDS case-re erent studs

The Mitchel ¢f af. studsy design can not separate prenatal and postnatal maternal
smoking ettects. Mitchel er o/ reported in 993 that postnatal smokiny by the father did
not increase the risk of SIDS when the mother was 4 nonsmaoker. OR D ofr hkel Sh
In the 1997 study the paternal smoking assoctation s nof hmited to nonsmoking mothers

and can not ne interpreted as “independent of prenatal smoke axposurs.

\nderson and Cook « 1997 published a review and guantizative meta-analy sis ot
the relationsiip between postnatal B TS exposure and the risk ot SIDS - Therr review
provides little i the way of description and analysis of the methods and quality of the
indis idual studies. Their reliance on statistical pooling. with no attempt to rate studs
guality or interpret possible sources of Mas and confounding. 153 serious veakness of
this review . Meta-analysis cannot correct Tor the effects of dias or confounding or any
other problem in the research methods or data. By ignonny systematic oroolems such a3
authors 1gnore serious methodological problems and over-imterpret the resuits ot Therr
meta-analy ses.

Instead of providing 2 critique of individual studies. listing potential contounding
factors addressed and omitted. and ranng the adequacy of the methods. he aurhors make

onls general comments about groups of studies Fhey nore. for instance. that cignt ot



nime studies with data on postnatai maternal smoking also provide dara on orenatal
smoking. They do not explain that it 15 safe 10 assume the zreal majority of maternai
smokers in all SIDS eprdemiological studies smoked both prenataily and postnataily.
whether or not the information was cotlected. The authors 2o on o state that four studies
~controlled” their postnatal smoking analysis for prenatai smoking, dut referencs oni
three studies cone study. Schoendort, 1997 provided separafe odds ratios for Hlack and
white cases) In fact. such statistical “control” s not meaningtui necause nearty all of the
mothers smoked both betore and after giving dirth. Bven assuminyg aceurate retrospective
Guestionnaire SXposure information cwhich s unbikely w0 ne 1 valid assumption . any
possible postnatal E TS effect would ne nopeiessiy confounded with prenatal maternal
smoking and ail of the SIDS risk factors associated with prenatal smoking. \itempts 1o
control statisticaily tor such confounding would oe expected o vield unpredicranie
results.

The results reported i these studies. as expected. are unpredictabte.  Anderson
and Cook note that while five of the studies report zreater unadjusted Hdds ratios for
postnatal maternal smoking than for prenatai maternal smoking. three of the studies
report just the oppostte. and one study reports onlyv that the cttect of postnatal sxposure
was not sigmficant. The only reasonabie interpretation of these resuits i3 thar when there
is both prenatal and postnatal maternal smoking. there 15 no svay fo separate the possibie
independent sftects of the two on the risk of SIDS. The situation 15 made more
compilicated by the many SIDS risk factors that are abso assoctated with smoking.

Blair ¢f u/ 1 1996 reported an clevated risk of SIDS when the mother reported
that she was 2 nonsmoker and that the father smoked (OR 410198 0 5 38 However.
in that studs postnatal smoking by the mother did not significanthy increase the ask of
SIDS after adjustment for the mother s prenatal smoking [t postnatai B TS exposure

actually increases the risk of SIDS. then these contradictors findings Jo not make sense



hecause postnatal smoking by the mother is a far more imporant source of infant E1S
axposure than is postnatal smoking by the father and other ramily members.

Dwser ef al 1999y provide deratied and oojective cotimine Jata on the
sontribution of hoth maternai smoking and smoking Ny other aduit residents o postnatal
FTS exposare and 0 the risk of SIDS. The authors state ~ \ithough they “were predictors
of infant urinary cotinine. a Mstory of smoking 5y other aduir residents and whether
others smoked in the same room as the habs were 100 signiticantly associated with
SIDS. ™ Concerning postnatal smoking nabits of the mother. the authors 2o on to state
~(Good maternal smoking hugiene (1.2, 10t smoking in the same room as the naby i was an
important independent predictor ot lower cofinine levels. decreasing cotimine evels My
approimately one talf. but was 1ot associated with SIS 7 This study reported that
SIDS was associated with maternal smoking starus toverall prenatal maternal smoking

P
“

adjusted OR =2 381 1410 3 792 overail postnatal smoking adjusted OR -2 360 1003

"0
349, Howeser. the authors state © \s in presious refrospective studies. ae found 1
DOSITILE AssOCiation between the mother’ s smoking and risk of SIDS oyt as i many
other studies. this could not ne separated from prenatal maternal smokinyg secatise
hehas tor was simiiar betore and after mirth.

Fllot er al 1998 did not conduct a study of B TS exposure 1115 misleading "o
suggest that this maternal smoking study portrayvs plausipie B TS arfects.

Thomton and Lee ¢ 1998, review 28 SIDS related studies published netween L 966
and 1996 Tabic 4.1 omits thes review et includes the much smatier and s
ambitious review v Anderson and Cook 19970 This discrepanc s snould ne corrected,
Parts of the Thornton and [ee review are desenned and selected data rrom the review are
reported in Tables 4.3 and 4.4, Thornton and [ee demonstrate that statistical adjustment
of SIDS  obacco smoke studies tor the etfects of other SEDS sk ractors nas an
unpredictabie. and often a farge ctfect on reported associations. [he rumber oF possibie

contounding risk tactors considered dy the 28 studies ranges from nearly two dozen o



none. The authors’ concluston that there appears 10 he an association hetween the sk of
SIDS and tobacco smoke Sxposure s not a concluston regarding B TS exposure. [he risk
of SIDS reported in the studies i the great majonty of cases 15 not independent of
maternal prenatal active smoking.

The animal studies reviewed n the report demonstrate opaceo-related ertects that
oecur after unusual modes of exposure and OF at very argh levels of exposure. Since the
studies do not involve E TS exposure at realistic env ronmental levels thes do not provide

a brologicaliy plausible mechamsm Hinking F TS exposure 0 STDS

SECTION HL
[Lung cancer.

The Drart Report concludes. as did the 1997 report, hat B TS 5 a cause of ung
cancer. and states that the esidence regarding a causal relationship has neen strengthened
bv more recent research. In my opINion just the opposite s the case. Only the TARC
studs by Bottetta er wl (1998 has both the size and necessary methodological
improvements 1o add significantly o our anderstanding of the possihle role of B TS in e
etiology of lung cancer. The IARC study o5 the most caretully conducted ETS  luny
cancer study 1o date It underwent vears of planning and development. including
L alidation studies of 1ts questionnaires and {aporatory methods. It owas desrgned to
address guestions of bras and confounding more caretully and fully than was possiple in
the study by Fontham er af 1994, 0r nv any other carber | IS lung cancer
sprdemiology study. The results from the FARC study are not reaiisticatly evaluated in
the Dratt Report. In particular. the IARC study reports that the most consincing and
widely used measures of cumulative B TS exposure are not stgnificantly associated with

lung cancer  In fact. the study results indicate that a majority of TS exposed cases nad



lower risk than those who were unexposed 10 E TS non-significants. \s discussed betow.
the TARC study does not support the Draft Report s conchusion that B TS increases the
risk of fung cancer.

While some carlier eprdemioiogical studies did cerain things very well no carlier
study had the size and Statistical power 1o MaKe 4 ConvInuing case ‘hat it had mosed the
Seld forward Most of the dozens of smai F TS uny cancer studies that have deen
conducted. hoth betore and after 1997 are 5o similar in design and methods that they can
not claim 1o offer anvthing new. s discussed in detail in the neart Jisease section nelow.
the use of meta-analy sis under these circumstances s iy arvanted. T oan not provide
anvthing new

The Draft Report would benetit from caretul consideration of 3 recent cditonal on
FTS tung cancer eprdemiology in the British Journal of Medicine by Georze Dave
Smith, BV 2063326 10481040 ¢ 17 May . He notes thar

“The considerable problems with measurement :mprecision. contounding. and the
small predicred sxcess rsks imit the degree 1o v hich conventional opsers ational
eprdemiotogs can address the SFfects OF SXPOSUre O SNy ironmental tohacco smoke

“Nisclassification is a kev isste in studies of passive smoking.

“(onfounding is clearty important. and indiv iduals exposed o environmenial
robacco smoke may display adverse profiles in rialion "0 soviGeLonomic positon and
health retated behaviours.”

“ s an indicator of exposure 10 cnvironmentai lonaceo smoke the smoking status
of spouses 15 a highly approximate measure. [his will tead o the risk associated atth

snvironmental tobacco smoke heinyg underestimated. Contersely misciasst flcanon of



confounders can lead 1© statistical adjustment fatling [o account fubly for confounding.
leaving apparently “independent” clevated risks that are residually confounded. Methods
of statistically correcting tor misclassitication poth in the cxposure of interestand in
confounders cxist. but they are hizghly dependent on the »afidity Of assessments of
measurement rmprecision.”

The =ditorial proposes a possibie way "0 Jeal with the uncerrainties that
accompans tow risk_ indirect. B IS eprdemioiogy.

~(renetic polymorphisms that are associated with poor detoxaricanon of
™

CArCinoOgens In Tonacco SMoKe nave neen dentrfied. The distmhution ot these

polymorpnisms i the popuiation Wil not he associated with the senas ourar and
socioeconomic confounders that exposure 1o cnv ronmental topacco SMoke 1. Amony
people unexposed 1o the CArCINOYENs I SRYITonmeENtal 1ohacco smoke there s ao rgason
v helieve that the detoxatication polvmorphisms saould 2 cojated o sk ot lung caneer
Howeser. amony those exposed 1o SnvyIrORmental tobacco smoke 1 decrzase in e antiy
1o detoxiry such carcinogens shouid ne refated 0 risk O dung cancer. | 2Xposure 1o

e ironmential tobacco smoke 15 indeed responsitic for inereased risk of tuny cancer Ome
study showed that a null fnon-tunctional s anant of one such detotication en/zyme.
zhutathione S-transferase M. was associated with an increased risk of iung cancer in
non-smoking women exposed to environmental 1obacco smokz. Dut not in aon-exposed
non-smoking vomen Bennett ¢r w/ 1999, \ Later study Tal fed to contirm this rinding.
Malats ef a/. 2000 reflecting one limitation of Mendelian randomisation. w hich i that

i ol T Sy zene e POCLIIEYE” 4 e 2 q ity b ;
large sampie sizes are required o produce ronUSTresults. Flowes or. Tnis s 4 promising



strategy 1f we really want 1o Know W hether passive SMOKING INCreases “he risk of varous
diseases.

While no single moiecutar eprdemiotogy study i3 capanke of prosviding atl of the
data needed 10 settle the 1ssue. there will eventually be sond Gata on the mechanisms nat
cause about one inten life-tong active smokers "0 develop ung cancer. and not the other
nine. Onty then can TS lung cance eprdemiology studies e conducted that are not
subject 1o the etfects of bas and confounding oo subtle Tor current designs 0 control. vet
zreat cnough to produce the 5 ery weak associations that are reported.

The Draft Report presents in Part A Nppendix b Lisr of <aown FTS
comstiiwents” . a LSt of constituents of mainstream and sidestream smoke rather than
constituents of ETS This 15 a misleading stle chat showd ne corrected. Tabie T and
Tabte HI-2 list constituents that have actuaily heen at least qualitatty el measured in BTS
The Draft Report aiso notes that some chemical constituents of sidestream smoke are
produced in higher concentrations chan i mainsiream smoke. LS 3 rhe. DUl D s 0o
basis for conciuding that risk cstimates dased upon SpoUsdl SMOKING 1550Cations are
plausible when compared 10 active smoking risk estimates.  Thar “Cigaretie cquivalent”
exposure compartson should be hased dpon 2 comparison of actual mainstream smoKe
and F TS exposure fevels. not upon a compari>on Of CONSUTLUENT (<5 eis 1 Mainsiream
smoke with levels in fresh. disnlled and concentrated sidestream smoke  Eavironmental
sobacco smoke is aged. difuted. and dissipated in natural cnvironments and 15 not the
same as sidestream smoke. VIost sidestream smoke ConsTuents are rranstormed or

reduced 1o such fow concentrations that they are no onger gquantitiable in B TS



The Draft Report also makes a aumber Of crrors and OMIsSIoNs N the B TS uny
cancer seCtion. -\ Serious STroris the way inoanich the wext ind [apie 7 0N deais with the
separate subsets of the large TARC study 0y Botterta of ai 11 99% The rext dIseusses the
sub-studies as it they were ail independent. \ casual reader mas not understand from the
brief references 10 Boffetta in the fext summarnes ‘hat data from the b Nvherg ef
Jandze et ul . and Kreuzer vf al studies are already included in the FARC data. Tabie
77 % 15 even more tkely 1o ne misinterpreted as (15tng independent studies and data
Mans readers will not see. of Wil a0t anderstand now To interpret. The Jisciatmers in the
roxt and in the notes apout These studies ander Tapie T2 TTthese studies are neiuded
in both places in the final draft. it shouid ne made very ciear in 50t piaces that they are
subsets. and must not he mterpreted as pros iding independent Jdata. s discussed beiow,
it should be cxplained to the reader that s three are self-serected subsets of the TARC
studdy . and are not representative of the full study

Both the publication nistory and the oresentation of fhese studies in the Draft
Report prowide a rare cxampie of publicanon mas a4 Cdse N MRICH Te InTormanon
needed 1o understand the degres of bras 15 avarladie 10 ‘he ntormed reader [he TARC
study ncluded twelve cooperating cosearch centers. FARC developed the study methods.
pooied data from all the centers. and wwas responsipie for The Tinai jont report. SO tar
oty three of the twelne centers nave pubiisned separate reports--Ine onters & nere
Nuberg of af . fandze ef af . and Kreuzer of af . conducted therr sub-studies. Nine centers
hav e not reported therr subsets of the TARC study data Fach nme a subset of the IARC
data is amalvzed and reported there 15 an opportuntty "o capHaii/ze on JNance assocrations

not present in the Tull data set That ract wone 5 4 oroniem. DUl s 450 kel That the



data subsets that do zet pubtished separately retlect pot aoc analyses. This makes the

subset reports Sven Iess likelv to be Objective and representative. s very hikely thar the
et w BTSN

nine centers that did not puplish separate 7 asults nad more null Or aegativ s IS uny

y

cancer assoctations than did the tnree that puphished separafty o

Fhrs os ot ust
specuiation. [he IARC combined studs reports nuil ire o rests for every TS exposure
metric emplosed except tor the statistically significant protective ” and for childhood

F TS exposure HINCreasing sXposure decreasing risk of iuny cancers. e combined

%ud} 2ls6 reports numerous negalive and aull indie idual B TS lung cancet associalions.
This could pnly have come about i many Lf the nine ceniers that did not report separatety
have null or neganive data.

The IARC study by Boffetta of v/ o5 the argest and Ny ofar the most important
FTS  lung cancer epidemiotogical study that fas et been conducted. Tt is nota perfect
studs . but 1t has better BTS lung cancer cprdemionogical Jata than an other study [his
15 because the study was destgned To address many Of the carbier criticisms. especiali
aum smoker misclassification. The study methods underwent Siensioe Jevelopment
and s alidation prior to the start ot the study. and 1t 15 large cnough 1o make use ot b
improsed data on smoker misclassification and confounding  None of the many smal.er
FTS jung cancer studies that nave neen conducted nave The statisiical power To deal as
tfectively with these proplems as the IARC studv. Pooiing the many smailer studies i3
not an answer vhen the underiing study design is supject 70 sy stemane oS,

The description of the FARC study prov ided by the report does not make it clear
that female lung cancer Cases sccounted tor acarly 8075 of the TARC study cases ¢ 368

Fernales versus |42 malesy This is important not oniy decause of the zreater stanistical



power. It also prov ides the most direct comparson O the TARC study results with the
results of other studies and meta-anals ses. afl of whieh deal exclusively or pnmarity with
female cases. In particuiar. the | SEPA Y9 ETS lung cancer meta-anaivsts rejected
data for males on vartous grounds. asserting cat the mabe data were not as ToNUST S the
semnale data ithe pooled male refatve risk aiso nappened o Ne lower Than the pooied
female relative risk at that tme). They then apphied the pooted female B TS ung cancer
risk o all males tor their popuiation risk anabysis. [he current report should pomnt out
that the [ARC female data are imconsistent with the IS EP A risk analysis ogie and
methods. Fouen applying the unprecedented WP s confidence ntera ased e TN EPA
report. the [ARC female | IS uny cancer rerative 18K 3 0ot statisticaily signiricant. |
Jo not object 1o tisting all of the TARC resuits. “or noth sexes separarels and compined.
but the real significance of the femaie results a5 a Sheck on other studics and methods of
anaissis is not euen discussed m the report.

It is also important to note that INCONSISICRCICS AMOnY Tan of the reported TARC
studs trend tests and tests of multipie refated B TS oxposure measures andermines an’
simple inferpretanon of the 115k sstimates reported In some of The Mgnest SXposure
categories. The Draft Report tends 1o discuss These aigner r3ks 45 ey make Jose-
response “sense . <ven when in fact There $ 0 dOse-response onsert el i Tact. ine
highest fevels of spousal smoking in the TARC study are ket o he associated with the
highest lewels of smoker misclassitication and confounding oy other lung cancer risk
Factors. Numerous reports describe such correlated eftects of mas and confounding in
F TS exposure studies. Ftforts made 1y TARC w0 CONtrol these fctors may 1ot nave feen

25 successtul i exireme cases as thes were on averaye.

~ -



The Draft Report misstates the 1mporiance ot active smoker misciassificaton as 1

potential source of pias in the spousal smokinyg fung cancer study destgn. First.n

N T

section 1 3.1, then again m section 700 2 s imphied tat misclassificanon of
nack ground <xposure 1© ETS is comparapie To. and Counternalances. ACTive SMOK?
misclassification. [hat is clearty not the case. \CUve SMOKINYG NV OLEs FOPACCO SMOKS
2XPOSUFES TR0 OF Three orders of magmitude zreater than TS exposure Any possibie
hias introducsd by hackground b IS exposure st .l comparzd o the as that may ne
introduce hv acnve smoker misclassiiicanon.

It should also e pointed out that the nackground exposure adjusiment argument
v olses circular reasoning. Jt assumes That TS causes iung cancer norder 1o prop up
the argument that 4 wery % cak spousal smokKing unyg cancer association stands as proot
that F TS causes lung cancer  The vbserved spousal smoking ung cancat ASSOCIANON (%
marginal at fest. The nest studs . the TARC studs . undermines The caisdl CONCusSions
drawn oy the 5 EP A and ORI

The Draft Report misstares the importance oF misclassification rates reported in
the studs ny Jenkins and Counts (1999 Jenkins and Counts state

F stimated misclassification rates for seif-reporied pretime ney ST-SMOKINY
females are sutficientls high 12,937 using a discrimimation ievel of 106 ag misthat. ot
ssed in the Fnvironmental Protection Agency (EP A risk assessment refated to B TS and
jung cancer. souid ptace the iower WP contidence mrers o CLior relative ri3€ 3t
nearly | () 1o no statisticably significant increased sk

In that studs participants knew that they would be asked to provide mological
eir

samples 1o assess thelr Tobacco smoke sxposure and 0 carry devices 1O moniur N

R



mrs fronmental exposure. 1U1s surprising that any subjects tried o conceal therr true
smoking status under those conditions.  [ne misclassiicanon rates in shat study are nest
Siewed as 2 jower Hmit tor 1y prcal cptdemioodicdl studies. The Jenkens and Counts studs
ould not detect smokers who quit just for the duration of the study  Nerther he Jenkins
studs . nor anw other eprdemiological study tat nas used MotogICal samples O assess
cotinine. can detect smokers who nave recently quit smoking ihecause of nospital no-
smoking ruies. Tor mstance - let atone Jetect Tormer smoKers.

Publication bias ts largely wgnored in the Drafr Report. Copas and Sai B\
060 Feh 123206725241 7-R state

A\ significant correlation petween study outcome and study /e suggests the
presence of publication bias. Adjustment ot such nias impiies that the 715k nas oesn
Oy erestimated. For example. 1 oniy AP ot studies hay e teen inciuded. the estimalte ot
axcess risk falls from 24% 1o [3%0 CONCLT SION A modest degrse of publication Mas

Leads to a substantial reduction i the relafiye risk and o 4 Seeaker ten el of significance.
suggesting that the published sstimate of the increased fsk of iuny cancer associared Wi
m ironmental tobacco smoke needs 1o e interpreted with cautton.”

The studs by FEnstrom and Kapar 1 BMI 2603, hat s dased upon the Cahitornia
component of the ACS CPS Tstudy o cnncized i e Dirart Report Tor purportied study
design tlaws thar are common 10 Al o tne B IS studies. e uding 58 sister ACY study.
the CPSIT study. It appears that when a study s positise and can he construed 1o support
the conelusions of the Draft Report such flaws are ess important than wvhen the study

null or negative.

2
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Concerning the by Enstrom and Kabat studs and the 7avo ACS studies the aditoral
5y George Davey Smith BV 2065 states:

~C omtounding 15 clearly important. and indiyduais oxposed 0 <0 rronmental
tobacco smoke may display adverse orofiles i relanon 1o soctoeconomic position and
heaith refated behaviours. The \merican (ancer Society s st cancer prey ention study
was established in 1939 when SOk was much ress assocrated with such factors than
it currentls 15 the | onited States. It couid ne argued that tnis 15wy smatier 115k
associated W ith s iIronmMental [0NECCO SMOKS Are seel in e first. compared 10 the
second. American Cancer Socrety study ACS I Inthe second study with participants
recruited in 1982, women exposed 10 ons ronmentai tohacen smoke nad less education
than those unexposed. as opposed 1o the lack of any such gradient in the rirst study
Similarts amony men in the {982 conort there was iittle cducational gradient. whereas

among men i the 1939 conorn the exposed Zroup nad mors sducanion ‘han the anexposed

group. These Tigures retiee! changing social zradients in smoKing amony men and women
over time. Socioeconomic confounding in tne second study would fead o overestimanion
of the effect of 2nvironmental Tobacco sMOKe, whersas here s relatiy ety atie
contounding in the first study. and what comfounding there s couid wead 10
andersstimation of the effects of environmental Tohacco SMOKe.

The Frstron and Kabar study can not se ignored. The Draft Report nciudes
separate discussions and apie catres ‘or three studies That were subsets of the jarge
TARC tung cance c'ptdc:mmbogi\cai study IS nconsistent 1o argue That pecause this

1

studs 15 2 subset of a jarger study 1 can he omitted. [ais studs shouid ne summarized n

[
n



the text tincluding the authors” own description of methods, rosults, and conclusions: and

presented in the rables:

~REST TS For participants fotiowed from L9t untl 998 the age adjusted
relative risk 1957, contidence interyal) fOr aeyer SMoKers married O <4 ST SMOKSTS
compared with never smokers married 10 neser smokers vas G983 LS tor
coronars heart disease. (.73 ¢0 4210 1 35 for jung cancer. and 12700 T8 10 2.08) for
chromic obstructive pulmonary disease among Y619 men. and DOl 9k o L U8y )99

T to 1 3T and 11 E0.80 10 138 respectively. amony 13 942 women. N

sienificant associations were found for Current or IORmMer X posure o snsronmental

o

robacco smoke hefore or atter adjusting 1or seven confounders and nerore or atier
excluding participants with pre-cxistimg discase Mo SLENITICanT AssOCiations Aere found
during the shorter foilow up periods of 1 960-3. 1966-7_ CTRARS and 19798,

CONCLTSIONS: The results do not support 4 catsat relation netyeen
environmental 1opacco smoke and tonacco relared mortabity . aithougn they do not rue
out a small 2ffect The association delween SXposUre [0 Sny ironmental 100acco smoke
and coronars heart disease and luny cancer may de considerabiy weaker than zeneraily
helieved.”

Several studies have heen punitsaed since e 197 report Tnal Lonsider possinie
sources of contounding i B IS cprdemiotogy studies. Trons of af 2082 investiZated
noth by Guestionnaires and brocnhemical anaisy ses ahether smokers nfluence the dietars
habits of nonsmokers living in the same nouschold. The study popuiation was a subgroup
of the Presention Education Program in Nurempery in which 317 aduits aged 27-66 vears

were atocated 10 one of the four Zroups. NonsSMOKeTs (15 g with 1 nonsmoker «CGroup



1}, nonsmokers iiving with 2 smoker tGroup 21 SMOoKeTs dving aith a nonsmoker tGroup
3, and smekers living with a smoker i Group 41 RESELTS The four zroups did not
Jiffer in the hody mass index. the concentration o lveopens. sil-trans-r2tnot. and
seiemium in plasma. Plasma Concentrations of argh-density 1poprotein cnotesterol.

rrighs cerides. homocy stemne. cobalamin. Tolate. deta-carotene. and atpha-tocopherol
showed a gradient 10 unfavorabie fevels from Group 1o Group 4 Tis trend was also
reflected in the reported dictary mtake ot fefa-carofenc. nipha-tocopherot. ascorhie acid.
fiber. and hinoteic acid.

CONCLT SIONS “Our data show That onsmoKers v ing MR smokers induige
i less neaiths dietary habits than nONSMOKSTS v ing & 1t Aonsmokers. s nas o Ne
considered ahen evaiuating the health r1sks of SXposure o <ny rronmental fTobacco
smoke.

Vao of i rint J Epidemiol 2061 studied sGeioeconomie satus and uny cancer
risk mn Canada. Thes found 2 statistically significant association nehween “income
adequacs . cducation. social class. and funy cancer nsk

Forastiere ot al tFasiron Heaith Perspect. 20000 report on 70 avructeraiios of
nensmoking women exposed 1o spouses who smoke epidemioiogic studh on
onvironment and health in women trom tour latian areas ™ The authors state
that:

Women married o smokers were more fikely 10 be ess educated. 0 be married "o 1
less educated hushand. and 1o hive in more crowded dwetlings than somen married o
nonsmokers. W omen married O SMOKSrs aere siznificantiy @8y Hety o sul coored

Todds ratio (OR ) - .70 937 contidence interyai VT, 0 SR 90 o Tresn vegetabies



(OR = .63 CL 1 49-0.82)y more Than once 2 dayv rhan vomen not sxposed 10 ETS
Fxposed women nad stunificanthy higher urmary cotinine than unexposed subjects

rdifference’ .04 ng my creatinine s

SECTION TV
Nasal Stnus Cancer

The previous OEHHA report comcluded on the masis of three studies that B TS
SXPOSUFE 15 2 cause Of nasal sinus cance Fao of the three studies wers mortahity
udies. an outcome measure that the present Draft Report now critici/zes Hiravama.
1984, /heny. ¢ 4l 1993, The Conort mortaity studsy 5y Hhiravama @+ 1984y nas also been
sxtensively criticized by others tKilpatrnick. (987 Fletss. 9%, Tne Hiravama study
reported a significant assocration hetween spousal smoking and nasal sinus cancer
That cohort mortality study also looked at many ditferent causes o f death in -eiaton o
their defined 2xposure. 5o the Irie meaning of sfalisiica: significance . such studies s
Jebatable. The mortality study by Zhenyg ¢f ui aas 4 case-control study  That study
repored an improbabiy high tRR 3.1y nisk that was not statistically sigmificant. and there
was no dose-response ass0Ciation hetween spotsal smoking and nasal sinus cancer [he
third studs was a case-control incidence study It o0 fatled o find a stZniticant
association etween nasal sinus cancer and F TS exposure [ commented at the fime that
such sparse and inconsistent data did not warrant the conciision reacned e report

Phere are now four more case-control studies on e 20ssinie associanion ot 1Y
2xposure and nasal sinus cancer (now ermed nasopharyngeai cancer. or NPC o Taree of

the tour studies are null  that 5. they Jo not report a statisticatly significant associanon.



In fact. the study by Cheny ¢f uf 1999 reports that amony non-smokers i found a lower
nasophary ngeal rsk assoc sated with notn chiidhood B TS cxposurs norderiine
statistically stgmiticant;. and B TS exposure in sduithood. The fourth studs oy Y uan f
Ry which was 1 case-controf study conducted in Shanghat. China reported
inconsistent results. They found stansucally significant associations neracen ETS
eXposure in xomen but not in men. Fhus. the majorits of studies on this topic are still
qull three of the most recent studies are null. and the i JUFTR s INCONSISIENE reSuies
hese data on F TS exposure and the risk of nasal simus cancer are stfl very sparse
and inconclusive. They stll do not support a conciusion that B TS nereases the sk of
nasal sinus cancer
SECTION V.
Breast Cancer.

I'he Dratt Report concludes that the werght of evidence s consistent ith 2 causal
association between B IS exposure and oreast cancer [he Draft Report iznores
authoritatrs ¢ reviews that hase reached the oppostie conciusion rezarding active SMOKINY
and breast cancer. Both the Surgeon General (20011 and TARC 1 2062 nave conciuded
that the werght of 2uidence 15 not comsistent with 4 causal ssoctation nerween aCtve
smoking and hreast cancer. OKasha ¢f w2965 recentiy reviewed the nreast cancer
epidemiolozic hterarure and conclude: ™ There are inconsistent resuits regarding the
Ass0Ciation hetween smMoKing at a vouny aye and dreast cancer 7Sk [here s httle

svidence for an assoCation NETW L Passts < SMOKING i Surty e and oreast cancer 1Sk



In me opnion the weight of evidence 15 nOT consistent A Ith an assoCation
hetween F TS exposure and breast cancer

The epidemioiogical data on preast cancer and horh active smokiny and B TS
exposure are highly inconsistent. With few excepions. noth aCtive SMOKing studies and
FTS exposure studies have inconsistently reported dreast cancer associations in J range
axtending from below e 10 to about e Yol active SMOKINY Moy s tobacco
smoke sxposures Tao of three orders of magnitude Zreater nan FLEY S Ousure, and
nchudes the highest possipie B TS sxposure The case simply Can ot e supporey thal
ETS increases a breast cancer risk that s not clearly and strongly supported in studies of
actve smokers.

The real problem s that such weak associanions are ~elow the resoiving power of
the methods ased in the B TS eprdemioiogical studies that nave neen conducted. T nder
such conditions. the advice of Dr. George Daves Smith -discussed i the introduction 10
my lung cancer comments) s the nest cotrse COr Tuture tesearcn. 1 ae most piausinie
axplanation for comparable active smMoKiny and B IS resuits s the mabthty of current
epidemiological studies 1o control for Mas and confounding R htie 2 majority of acnve
smoking  Mreast cancer sprdemiological studies did o controd Tor conod
CONSUMPTION. A RICH 15 KNOWN 10 9e associated »ith aCtine smoking and TS exposure.
onku apout haif of the B TS studies cotlected data on aiconor consumption. And even
‘when guestionnaire data are cotlected on such things as diet. socioceonomic stafus SES
and ph sical activ ity considerable misclassificanon s ke
The failure of null and or low reported relative misk studies w0 adjust for

socioeconomic status SES s mentioned repeatedls in the Drart Repor” as 2 possibic



negative hias in B TS breast cancer epidemiologicai studies. This crincism i3 selective
and misleading. Only one of the studies rlee 2r al [999) claims =0 nave adjusted tor
SES. However. thart study does not state whether the Hotlingshead SES Index or some
other standardized SES assessment method was used. It s unbikely that the adjustment
made any ditference m that nubl study in any cvent. Marcus o7 af DOFKYy s the ondy other
studs that adjusted for hoth sducation and income. (o ATemMp! vas Mads "o siassiy
oecupational statusy and that study aiso raried to find an increased 115« DT breast cancer in
ETS exposed cases  SIX recent active smoking  dreast cancer studies adjusted ror
sducation and six did not. Only four recent B TS preast cancer studies resviewed in the
Draft Report adjusted for educanion. and crgnt hid not

I'he jarge conort studies oy Wartenbery ¢ u/ 2006 and Fgan or ar 2007
which the Dratt Report cnnicized for fariure ©o adjust tor SESDare amony the east ikeis
1o sutfer from important SES refated nases [he ‘Wartenners conort nas seen criticized
for just the opposite problem 1113 a consvenience sampie of middle-class friends of
middle-class American Cancer Society » ACS) voiunteers. A atle this composition may
Iimit inferences about the TS population. 7 assures 1 reiatiscly nomogenous SEN of
studv parncipants. The Fgan cohort 1s even more nomogeneous — all of the subjects are
aurses. Both of these cohorts achicyed netier control of possibie SES differences through
therr design than studies that adjust only Tor income and or education. Both of these
cohort studies also adjusted tor a lonyg LSt of possinle dreast cancer confounders.
includimy aiconol consumption. and they dsed 1 design that 15 not susceptiple to recall

mas. The nub! resuits from these rao jarge conort studies xone snourd nase persuaded



. . f p " el TS st cow o b beyens
the authors of the Draft Report that the aciznt ot tne FTS areast cancer 2vidence Jdoes

nOt SUPPOTT causation.

The authors of the Draft Report aiso criticize the conort studs ny hartenbery <f

gl for asing Areast cancer Mortaiily as an Duicome measurs Astead OF TrLast caneet

incidence. W htle it 1 true that study g mortahty MIsSSes Sases that are cured orm

remission at the end of the study . there s 1o reason "o deiese rhat such missed cases are

related 10 1obacco smoke 2xposure In therr (997 report the OF HEEA aurhors did not
criticize the Cardenas ef wf/ 1997, F TS jung cancer study. a mch osed the same ACS
mortality studs data as Wartenberg or wf - in therr 1997 report the OFHIFEA authors did
net criticize the Steentand 7 4 1996 B TS acart disease study. vnien dsed e same
ACS mortabity study data as Wartenoery of

Fhe Dratt Report descnption of the ‘Vartenbery 7w study snouid be replaced
the peer reviewed description puniisaed 23 “he authors.

“BACKGROT ND Several studies nas e reported positiy e associalions oehwes
ens ironmentai tobacco smoke (B TSy and increased risk of dreast cancer. However.
studics of active smoking and rsk of dreast cancer are syuivocal and in general do not
SUPpoOrt a positive assoctation. To try 2o resoive this paradox. ve c<amined the
assoctation Hetween dreast cancer mortabity and potential BTN exposur: rom spousal
smoking in an American Cancer Society prospective study of TN adulr somen.
VETHODS W assessed breast cancer death rates in g cohort of 46 L8% newer-
smoking. single-marriage women who were cancer free af enroflment in 1982 Breast
cancer death rates among women whose nuspands smoked were compared with those

amony somen married 10 men who nad et er smoked. ©ox proportional nazards

J

ny



modeling was used 1o control for potential 113K factors other than BTS cxposure.
RESU LTS Afrer 12 vears of follow-up. 569 cases OF fatal Areast cancer aere ooserved
the cohort. Onerall we saw no associalion DEween SXposUre 1o FIS and death from

Sreast cancer frate satio [RR} 100937 _onfidence nterval (O 0820 20 e id

noweser. find a small. not statstically signiticant mereased 1S 0T Dreust cancer morta
amony somen who were married Delore age 6 ears o smokers (RR 209 (]
§8-1 8, CONCIT SIONS In contrast 10 the resuits of previous studies. this study found
N association hetween exposure To B TS and femaie oreust caneer mortaiite e resuins
of our studs are particularty compeiling necause of 13 rospestio e destan as compared
aaith most sarlier studies. the relativels arge number of exposed Aomen aith dreast
cancer deaths, and the reporting of exposure Oy The spouse Tather than oy proxs N

Resnotds ¢r wf 20604y conducted a conort study thar ised nreast cancer incidence
15 the outcome measure This studs 15 not included in the Draft Report and should he
xdded 0 the final report. The authors’ descrption of their study methods and rosults s
Tollows:

SVE THODS Inoa 199% baseline survey 1 h 344 members of tne Calitornia
Teachers Studs 1C TS, cohort. with no presious Areast cancer diagnoses and lving in the
state at imitial contact. reported thetr smokinyg status. From entrs o The conort through
Q). 2063 study participants aere newly diagnosed wirh nvasive sreast cancer he

-

sstimated naszard ratios (HR Sy for breast cancer associated with severai 4CTve smoking
and household passts e smoking »artables using €% proportonal nazards modeis.
RESE LTS drrespectrve of whether e mciuded passive smokers 0 moe reierence

Srereried

category | the incidence of hreast cancer IMoNy JUrrent sMoKeTs vas Aner “han that



o

13939, contidence interval [CT] - IREIAG

AMONg never SMokers tHR = & refative 1O

2l never smokers: HR = 1.25.93% C1 1020 1 33 relanive 1o only those never SMOKSTS
whe were unexposed 10 household passive smoking ). Amony JCtive smokars. oreast
sancer risks were staristically sigmificantiy in reased. compared aith all never Smokars.
among women who started smoking ar a sounger age. »ho Hegan smoking at ieast
wears hefore their first full-term pregnancy . of »ho had longer duration or zreater
intensity of smoking. Current smoking ‘sas associated with increased Dreast cancer sk
relative 10 all nonsmokers in women without a family histors of breast cancer Bt not
among women with such a family histors Breast cancer risks amony nevsr smokers
reporting houschold passive smoking exposure vere nof zreater than those among agver
smokers reporting no such sxposure.”

Five points about this study deserve smpnasts’

I T se of 2 compartson zroup that 1s comprised oniv Of aonsmokers avith no B ES
exposure reduced the dreast cancer risk from HR -1 320 HR - 0 25 cmarzinaily
significanty.  This result is oppostte the pres nling dogma. nased upon speculation by
Wells and adsanced in the Draft Report. that the jong [ist of aull tobacco oreast cancer
studies are mased downward by including F TS exposed supjects in the comparison
SYOUp.

Y Breast cancer risk in never smokers reporting nousehold B TS exposure was not
greater than the rsk in never sMOKSTS reporiing no such 2xposurs

3 The cohort studsy by Revnolds ¢f /. used breast cancer incidence mstead o
breast cancer mortality as the outcome and the authors report resuits that are essentiatly in

agreement “Aith the cohort mortality studies »v "artenbery <7 aland bgan 2f



4 This study 13 particularly refesant Decause 1t orosides information on the BTN
hreast cancer risk in a Calttormia study zroup

2 This null cohort study emplovs a research destgn that 13 not subject 1o recall
bas.

The onlv recent TS case-controf study reviewed in the Draft Report that nas
emploved a research design that could reduce possible recall mtas was the study oy
Delfino ¢f af 206001 That study recruited women after the detection of 4 SUSPLCIOUS
reast mass put defore positive diagnosis. Both active smoking status and B TS exposure
were determined by Guestionnaire prior o Mopsy dagnosis, Deitino < af, did not repor” 3
significant preast cancer association with B TS exposure. and no stgmicant sk was
obsersed Tor active smokers compared with non-F IS exposed non-smoksrs.

Recall bias is a major concern i preast cancer epidemiofogical studies pecatse
there 15 a great deal of publicity surrounding cvery new report of a possible dreast cancer
risk factor. and a great deal of public awareness and concern anout the nign pres alence ot
breast cancer Recall bias can be controtled py properiy designed studies. The studies
discussed in the Draft Report that nave done the nest job of controiling recall bas report
no signiticant association with either active smoking or aith B TS exposure.

There is currently no molecular or animal model that explains the mechanism
underiving breast cancer susceptibriity. Current molecular eprdemiotoyy studies are just
beginning 0 explore the genetic level of individual nisk and do not explam ndirvidual

susceptibthity .
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EDITORIAL

The New England Journal of Viedwine - Viarch 25,1999 - Vol. 340, No. 12

Passive Smoking, Coronary Heart Disease, and
Meta-Analysis

Vleta-analy sis - the formal combination of The rasearch rasults om muitiple studies - 3 widety
Jsed. but Ath ttle zeneral Jnderstanding of 115 amiranons and incertainties  Faers 5 somerhing juite
appeaiing avout cotlecting 2l the avalapie researcn Hn some question wndd raducmy 10 1 Smgie TiLure v
syidence that The r2suils of Meta-anatyses e Jfren ot s2ry cehable e
many Meta-analyses 4o nor agree vith “he resuits Of subsequent arzs, “andomized LS. and Thers i3 ttie

simele comfidence intervai When property 1sed. TS approach Lan me aserun plowsyer Thers s aroad
[ aper 2f a0 L aave snown mhat

csgson "0 sehieve “hat those mals are consisrently Arony.
L1 ired fve mera-anaiyses that sroduced Sonciusons har
were questionanie TOr 1 vAriery Of r2asons Trese acuded ack of nderstanding on “he part of the meta-

In 2 raview published a few oears ag0 z
anaissts Of the scientific SubjeCt N GUESTION OF. LonuIricin, daek S anderstanding on he 2art of the 2perTs
n the scientific subject of the procedurs “or meta-ana sis. atiure o consider 1 aost JE S2ieVANT SOVArAres.
and frani oras on rhe part Of the meta-analysis ream \Aother coMmon ro0iem § acs f H0MoZeneity
W hen an 2ffect 2SS, IS siZe may vary substantiaildy rom ong poputanion o wnother. such “hat 10
Sombned ssTimate Can nave MUCh Meaning. ¢ For sxample. |fthe rate of some Hsease s 3 opercent amony
men and | percent among Aomen. does of make sense "o Tind thar the rate s 3 percent for 2 person of
Saverage” ey

Finaily . researcn studies are not ¥l of mgn guanty . and thers 5 a0 zood vay 0 adjust mera-
amaty ses TOor W Arations n quality Some wthors fave prevarsd Sheck isis chat can se raduced O 1 quanty
core. Studies ars commonty w2iznted according T TRetr quality seorss. Jur The Drctics S AOT ANy TR
and sven wnen Tormal sCornny sYsTems ars used. Joor sudies are often waighred oo Aeaviiy Fsome
reports are Zjven i guaiity scors of 9% or Y ININY
nelude studies seored as 0 and 2

§ p6ssiDie DO d0RS T MaKs sense TOr 2 MeTA-ANAY 315 0
e them 30 sercent OF Tig wINT Ziven o1 warty servect study’

Vera-analy3is (3 commoniy Jesigned a3 1 series HF Hperations 7 orst e oroniem must o stated i
-erms that can de studied rthrs sometimes s “he rardest stepr Second. al the yeatlabie sourcas ot
sotentiatly relevant fata Must e ‘ound and “he zports cotlecred  Third 2acn T2DOr 8 2y atuated and an
iy icdual summary measure derved for axampie. e NCidence fare of 1 Hisease v an odds canon Fourth,

‘he cotlection of summary measurss i3 nrerpreted. wnd 1 singie Dest sstimate s derived Snandy, he
findings of “he mera-analy sis ars oresented. OF these. the Tourmh w5 The MOsT SONTOYW RS NG IeCRUSe
S s imiTations. T somenmes omitted

In "his ssue of the Journal. Fle 2t a5 report MeTa-anait 3 07 Spiemicione studies of the
rolation metwsen Soronary deart fisense and passivz SMOKIng sy RO A5 2XOOSUNS SO SNV IFONmental
robacco smoke ;& ith rezard [0 TS MPOFTANT UOpeCt. Tere S A0 seyable UDSTTUlE o 2DIdemionEic
casearch. SOF ey STAl TRASONS. LISPONSES N AMMANS May 0T 5e Lke those n qumans. aborators siudies
MOV ING ALMAN SUDLECTS MUST 1ECSS3arty, 5¢ SF saorr Juration. and f2ports o SInial seres are sunject fo
3 range of serious Diases. Can meta-anaiy sis OF zpidemioiowic sTudies on TS Topie srovide 1 mors revanie
soneluston than 1 thoughtful review Hf "he ssual "vpe Y Thers ars f2asons To Chink That it cannob.

The first reason < the quality of the ata. Hie 2t a 1) found an 2SSOCIATIoN NeTW e OTonary neart
Hisease and snyvironmentai 1OHACCO IMOKL. UL MOST studies of iunyg cancar and this sk ractor nave ’
ikewise reported 1 positive association. and hose Findings aave seen reezived vith some sKeprneism
pecause of comcern about the guahty of the lata. Amony e 2ASONS TOF concarn ars 1 2ossible endency of
nONSMOKSTs A ITH UNY ancer "0 100K [F SOme SIeTnal 72ason CFOr nRTance. SMOKIN dv 1 3pouse or ‘
Soworkery for an otherwise nexplicanie disease. nacsuracies nhe srporting of $0SUrs O SNYITONMena
cobacco smoke. and reiuctance To Teport 1 personar Astor, M smoking, rie 3(1\ save athe sonsideranon W
such possibie proviems with the guakty of The studies ey ana /e Surzi 2otv a ose studies vere
pertect '



N\ second reason for oncern 5 the procedurs JOr meta-analy s 1seft. The suniisned ateraturs on
some topics may reflect the zreater Ketinood of subrcarion Hf OS2 T2sults han N neZative TsuTs
Whemn study -to-study randomness s vonw.iu’ed the ack of suplication Hf Aegartive studies can sometimes
se mferred v analy zing the probabiity Jisw pution of the r2suits of “he studies that nave deen suoisaed. i
oniy the positive part of the probability distribution s represente 2 0 che terature. T oan fe nterred that

small negatrve studies may not nave neen reported rle ot al sxamimed this matter and obtained a 7
,amc rhar did not indicate statistical stgnificance sut that id not sxciude he possibility of sublication nias
he absence oF proot of such mas s 1ot :)r(mr OF 5 apsence Anaivsis of 1otal or 3 \l.ud‘lext s ths

Lase. Lan Mrdlw orowide much statstcal sower o Jerecy pubhicanon Mas

he authors do aot comment on The ”mar‘( apie AmTormin, of the Sndings of the 03 studies
Jespite l'h: Arge SArAnons i study design. methods. nd d0pUIATONS For zxamore. [ nvironmenta
fecr rom studies That nciude

-obaccn MOk tauses coronary neart disease. Mny are astimares of s
2xposure n the workpiace abOUr "he same 15 Tose Fom studies that do aof” Fioure | .n the report o rle er
al. shows that study-ny-study "Hest sstimates | of the rziative 115k of mmnarw Aeart disease asjociated wih
v ironmentai tooacco smoke ranged rom siignth over 10 0 about 12 TS seems 10 D€ 3 very smail
sange considerinyg the random variations oresent.n e samples. most of vhich wers smaill the arze
Sifferences in noth the methods and the sopulations zxamined: The Jkenhood ot confounding. Tor mhicn
there was 10 adjustment: and the Tanure o consider the Cjosage o s ironmental Jofacco smoke A Zreat
deal of uniformity amony the resaits of mdependent studies Of 1 2armicuiar DREnOmMeEnan 5 10t Aecsssariy
206d T Can 3UgZest CONSISIENCY M J1as 7ather TNan consistency .n real ertects

Interpratation of Figure 1 n the armicie s HiFficuit secause e reported Tlinear rand” apparentty
nctuded anaiysis of Jata rom persons with /2ro Sxposure 70 svironmental “obacco smoke i siew of the
Sotentiai sources of sas noted above. and n v e of The pOSSIbITY That The ney er-exprsed 2roup nad 2
disproportionaiin ngh sercentages Hf persons rom gnouiamm sewments zeneratiy mors Larsful abour
nealth-reiated nehay or inciuding some r2itgious Zroups . hese fara voud oe mors Sonvine:ng fmhev
showed 1 sizmficant trend of higher 7S vitn angner .ﬂsgr-:c'; Af 2Nposure. A TNOUT NC uding The agver-
2xposed Zroups

The authors compared the risk of coronary aeart fisease in sxoosed and nonexposed persons n
~arms of relatrve n1sks. out they did not detend thewr use of That STanSTICa Measurs or Snow hat it s
zomparible aith therr findings This approacn .mphes 1 Muitiot jcarive model cn anIcn sk ractors are
muitiptied rather than. sav. added). T ANy snouid w2 2XPpect ¥ coMPICY NOIOZIc "1altion 1o otdow s
mope of model rather than 1 modet That s anear. v ofneryise fot Mmuimpiicative’ in Zeneral. nathematical
SOMYSMENCS 5 4 COMMORN HUT Ak 72a50n “Or TLdying "2iary e nses or wdds Tnos. her sarvogates . o
amy other speciic mathematical model

Parhaps The MOST Toubiing 1spect Hf "Aese 72sdits 5 e si/e of fe sifect fenoried. s an acrase n
“he neidence of coromary Aeart disease of 0T 2ercent associated A Tn Da55ive WNOKNY Sompannie airh fhe
zenerathy reported ncrease Hf ABOUT 7T DETCINT AMONY ICTIVe SMOKLTS 14 nreetong difference)” Snd T
qard <o inderstand how znvironmental "obacco smoke. vhich s far more ditute than actively nhaied
smoke. couid nave an sffect that s such 1 arge raction of the added 75k of coronary neart disease amony
CTive sMokers Some sstimates of the relative 7« 07 Ung ancer i assoCiaton with iy ronmenta
ohaccH smoke are 2iso 2boul 2% percant. UL The M5k IMONY JCTIVe SMOKers 3 nerzased 5y xpour — ZH6
percent over Mhat amony nonsmokers. Tms dnding eads o he mors axgmx'mic SonCiusion :har ne added
risic of lung cancer that 15 due "o Snyvironmentar "ONACIH SMOKS MNay ¢ 100Ut 2 2ercent 5 fhe 75k
sociated with ACTive smoking.

The ciear 2ffects of active sMoOKING on coronary aeart Jisease zive 43 2ood rzason o think that
DAssive MoK might nave a similar but mucn smarier ztfect The met a—fmaw;i‘s reported oy rle or 4
meets The accepted tecnmcal riteria for meta-anary sis. Jur T surfers 7
suen as deficiencies i the data anaiv zed. Theretore. | -euretfinly conc
ACCUrACY . NOW MUCH OF 2ven Ahether sXposure G ny ronmental
coronary neart fisease

TOm 2roowems nnersnt n che merhod.
cude hat wvez 0l 40 20T ow . aith
ONEALD SMOKe noraases e TR of

fonn O Balar [H.MVUD . PhD
Lonrversity of Chicago
Chicago. [ #0637
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CORRESPONDENCE

The Sew England Journal of Viedicine - August 26. 1999 - Vol. 341, No. 9

Passive Smoking and Coronary Heart Disease

To the Edntor:

in their meta-anaiysls of passive Mokl
sase-control studies and concluded That nonsmokers 2xposed 1o snyv ronmentat 7ohacco smoke nad an
yverall refative sk of coronary neart fisease of | % [ aant to point out sevaral srohiems with Thetr
anaiysis. For the cohort studies thev analy zed. acn adjusted rgiative T8« snown N Foours ot heir arnicie
s nigher than the corresponding seude ralative 115k Thar can e saluiared Srom che data ziven n the Tgure
For ;wmple‘ n the study oy Garland et 2l 2y he crude rlative nsk lan oe caicwated a5 3 Toand the
caiative risk raported by He ot 3 < 19 ahersas the adjusted rrative w5k was ceported oy Giants and
Parmicy as 2~ 13y However. rhe most dramatc difference necurs n Ine study oy Steeniand 2t al. 4y Tor
which the crude refanive sk s 0S4 and the ceiative sk ceported ov He st s 2

Br s often nstruciive i Sompars he crude csiative SISk wirh he whjusted reiative 715K o aseerian
“he mfluence Hf the adjustment hoth use of he mera-anaiyTic methods of fle er . the oy srall crude
cefattve 715k 5 1 34 for the T Conort studies Fags, “Ae SOMCISIoN 13 70 ANSTAET SXDOSUrS 0 SARSIY S AMOKS

nu. He o al o Maren 1T ssuer i madvzed 10 cohort and 3

5 narmtul or A ipiul appears "o depend on an wdjusTMent Droeass Rar s offren mpracise and AmnRzLous
£ Because oA SAse-Conirod

Inferpretation of the Case-Control studies may e v mors ftic
sty The reiafive rSK Sannot ne Salcuiated dirscriv. The odds fanio s ased 15 3 surrogdic ‘whnen the Jisease s
care However, i The disease is 20T rare in The particuiar 2roun semny studied feven iFLE s are .o he zeneral
population ;. then the odds ratio overssumares the actual reianve msK 3y Trs can ietd an 2xaggerated
sffect. Furthermors, n a case-control study. what s actuatly sstimated s “he sziative orobabthity of
zxposure. Ziven that x person nas neart disease Since neart disease nas Muitiple Sauses. T8 00T 0ZiCal o
argue i reiafive probabriity Crelatrve TSk of Aeart fisease ziven that i 2erson 3 2xposed 0 A JArnCuiar Tk
sctor Therefors. the case-controd studies should 9e 2xciuded rom the mera-anaty s or east The LoaorT
and case-control studies snouid He analy zed separatety

OF course. these sonsiderations aould 10t ¢ r2ieh ant frhe rzported stfect Hf passive sMOKINY
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The Draft Report repeats claims made in the 1997 report thar cimcal and ammal
laborators studies add to the motogical otausimtlity of an EIS CHD nisk fhe studies
cited in the report can not explain how an FTS  CHD rnisk could ne nearty cqual to the
risk tupically antributed to active smoking tapout 30 and TP respectivety i since
snironmental tobacco smoke exposure s two 10 three orders of maygnitude jower rhan
exposure due 10 active smoking Fhe studies that are cited i the report farl 1o estabiish
rwo critical connectionsthes do not establish that the endpoints they measure acruaily
increase CHID risk. and they do not estabitsh that the endpoints they measure are anigue
10 ETS exposure and are not chicited by simiiar cCommon Xposures 1.4 sxhaust from
internal combustion cngines 1.

s discussed helow. none of the <ev probiems that undermined the conclusions of
the 1997 report have neen adequately addressed in the eprdemioioyical studies or in the
Draft Report. The data sull do not provide convincing evidence even ot an associanion
hetween F IS exposure and CHID. et alone support a causal inference.

This section of the Draft Report sutfers rrom another related proniem- it treats ai
of the studies cited as 1 they contributed comparabie data and used comparable methods.
This 1s obviousty not the case. and leads 1o contusion. [he meta-analy ses should not ne
listed in the same rable and reviewed i the same section as the ortgimal cprdemioiogical
studies. The same thing 13 true of the ammal and chmcai anoratory studies. Both Ty pes
of studies should pe tabled and reviewed separately 5o that the reader can more casiiy
find and compare the results of the eprdemioogican stucdies. In addition. the

eprdemiological studies should be zrouped nv acart disease outcome so that it 15 Clear thar

-



1o of the Tive newer studies refate 1o CVD nn this case stroke) and not to CHD. which
was the topic of the 1997 report.

The amimal and clinical laboratory studies provide Jdata on onvsical and chemical
responses 10 1obacco smoke. The exposures involved in many of the studies are not e
FTS af realistic environmental exposure levels and are of Himited »alue in determimimy
what. 1t ans . signiticance actual B ES exposure tght hav = on the same 2nd points. AR
ymportant related guestion s whether oF 20t the reported chemical or physical responses
are unique o F TS exposure in the first ptace. The studies do not demonstrate that this 5
the case Studies are needed that repeat the same end point measurements arter sunjects
are exposed o a vaniety of refated supstances that are routinely encountered in the
evironment. Such exposures as automobile and diesel exhaust SMUSSIONS. SXPOSUre 1o
gasoline fumes ‘vhen pumping Zas. Sxposure 1o PAH s reieased when surning Zas and ot
for home cooking and heating. and <Xposurs 1o smoke from ood-purming 1res are some
exampies of related cxposures. It cvervday exposures such as these chictt responses
similar 1o those reported in F TS exposure studies then it would be rtuathy impossinte 1o
isolate an F TS component of any associated neaith effect. even it one sasted. AT this
sime. the animal and chimical laborators studies are of sery imited v aiue in understanding
the implaustbiv high reported spousal smoking  CHD assocaton.

Vost of the eprdemiofogical studies reviewed in the (997 report found that B TS
axposure had a positive but not statistically significant assocraton with CHD. This
continues 1o e true of newer studies. In the current Draft Report oniy the studies by
Bonita ¢f al. t 1999 and You ef a/ 11999, report any statistically significant associations.

Both studies have severe limitations. as noted in the Draft Report. Tne Bomita study nas



oty nroad guestionnaire Jata on SPOUSAL SIMOKINY SXPOSUre and no Jata on BTS exposure
Juration or intensity - The study did not distinguish hetween Tatal and non-ratal stroke.
different tvpes Of SIFOKS. OF DEtWween More of less severe stroke. The study did not control
for possible confounding by diet or mans sther <nown stroke risk factors. The study did
not properiy adjust tor age differences metween cases and controls. and 1 did not use
aniform methods 1o cotlect data from cases and controfs.

Fssentiatly the same design tlaws appiy 1o the spousal smokimy  stroke study oy
You et ul (1999, That study did collect limited spousal smoking sxposure data only
1w SXPOSUFE Zroups 1. but only when the authors compined smokers and non-smokers Jdid
thes report 1 stgmficant spousal smoking  stroke association. €iven the concerns anout
selection bias and poor age adjustment in this study. specutation in the Draft Report anout
the meaning of the pooled ractive - spousal sSmOKIng A330CHATION 15 nof convincing. 1S
highlv unlikels that active smokers would exnibit any effect of spousal B TS exposure
given their wastiy hrgher levels of SXposure 1o Tonacco smoke. hoth rrom ther active
smoking and exposure 1o thetr own E TS The most iikeby explanation O these resuins s
confounding by shared lifestyie-refated exposurss. Smokers wne are 4650 married 0
smokers nave the feast heaithy (irests les and the most competing 715K Taciors Tor sTroke

Ine ETS VI epidemioioyical study oy Rosenlund er w0 2001 dsed an actine
smoking Jdetimnion that could have included someone who smoked for iess than one vear.
or wheo smoxed intermittently . in the control zroup. The same thing 5 rue ot the Lignt
and intermtient smokers misclassiticd as non-smokers in the spousal smoking 2xposurs
Zroup.

In ract. most B TS studies rely only on answers 1o astoncal smoking questions

obtained nv Guestionnaire and interview  [ight and intermittent smokers are the meost



likels 1o he misclassified as non-smokers. Substantial active sSmokinyg misclassification 13
likely inall of the B TS studies.

In the Rosenlund studs data swere coilected Dy postal juestionnaire and interview
Although sxposure 10 several heart disease risk factors were included on the

1

Juestionnatre. they did not have any effect on the primary anaiy sis. Fhus may be
explained by the farfure 10 measure anvthing meaningTul s ith These Juestions in the st
place. Questions about age. sender. neignt. ANt nyvpertension. and diabetes can ne
axpected 10 produce reasonabiy vahd data. On the other hand. guestions about SES.
dietary intake of fat and tiber. plood hipid fev sis.and job stram can not ne expected o
shicit valid data on these varnabies. The reason statistical adjustment for these ractors did
not have any cffect on the spousal smoking CHIDY anaby sis 15 most kel due o farture of
the guestionnaire to provide vahd data in the fiest place. This leas 2s uncontrotled
confounding as 2 possible explanation for ne STATISTICally noR-sSiLnificant associations
reported mn the study.

The Draft Report once again repeats inaceurate fesenpions of the studies v
LeVois and Lavard 11993, and Lavard 1993 and cites references that et claim
support therr criticisms. W e provided detatled responses to these distortions and

mistepresentations i our comments on the ORHA 1997 report. Our comments and

corrections of srrors were never acknow ledged and addressed py the carlier report. and it
's not surprising that they were ignored i the current dratt. It appears that the authors

have not read the papers in guestion of our comments. For that reason. [ repeat our

detatled response betow

44



It 15 incorrect to claim that recent TS C 1D data support the claim that FES
ncreases the sk of heart disease. Fne CPS-1L CPS-IL and NMFS data reported by TeVors
and Lasard 11993 and Lavard 1 993 clearty do not support such a clam. It s incorrect
and miskeading 1o claim that the report nv Steentand ot al on CPS-IT data provides any more
support for an TS CHD association than the CPS-T portion of the paper oy Lebors and
Lavard.

Both the current Draft Report and the 1997 report cnticize the CPS-IT analysis
reported by LeVors and Favard ¢ 1993, and instead rely exclustvety on the B TS CHD report
b Steenland ot al. 1 1996). and the accompanying editonai by Glant/ and Parmiey  Those
reports and the OF HELA draft miscnaracieri/e our paper. ARICH presents an anaiy sts and
imerpretation of all of the ETS CHD sprderniotogic data 1y atiabie af tne “ime of oubiication.
We hehieve that hoth zroups of authors draw conciusions *hat are not supported 0y oa review
of all of the data presently avatlable

First. 1t should be emphasized “hat our conclusions regarding notn the casicnes ot
publication Mas in the £ TS CHD epidemioiogic Hierature. and the (ack of assoation
hetween CHD and F TS exposure were pased not just on CPS-IL sut ai30 on our analysis
of data from CPS-T and the National Mortaits Follownack Survey tNMES s Tanie o as
well as results from the previousks puptisned F TS CHD eprdemioiogic studies. In our
analssis of the CPS-T study we found no ass0Cialion between spousal smoking aneter
defined as 2¢-. current-. or anyv-smokingy and Jdeath frrom CHIDL cither in never SMOK Y
maies or females. and no sign of 4 dose-response in ither Zroup. b Hso obser ed a0

FTS CHD association. and no sign ot a Jose-response. in the NMES data.

-
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Steeniand. ot al. restrict attention oniy "o the € PS-11 data. neser mennoning CPS-
despite the ract that in CPS-Tthere are nearty five nmes as many CHD deaths amony never
smokers as there are in CPS-IL Nerther the CPS-I results. nor the NMIES results are
mentioned in their list of B TS CHD eprdermotogie studies oresently avatlable Thus
omission has the effect of brasing B TS CHD meta-analysis. \il of the punished data
together do not support the conclusion that b TS increases the risk of neart disease.

Desprie differences in selection cnterta that ed Steeniand et al. o exciude rom
consideration oser 20,000 subjects that we thought should ne included i their argest CPS-
11 subcohort ttheir Tabie 2. and Steeniand. et al s inclusion of an additionai sear of fotlow-

up data not available 1o us. the results of their analysis of CPS-IT dara are cssentiaily in

agreement with ours. as shown helow | [anic 20
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Comparison of CPS-I1 Results

Reported by Steenland <t al . and L

Cigarettes day

Sex Spousal Smoking

=19 current
2fy current
21239 current
26 current
L= current
Any

W omen Fx
1-19 Current
20 current
21-539 current
26039 curremt
46 current
Pipe crzars only
Ans

Both sets of analvses in Table

association v CPS-H males
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here 15 a stgmiticant £ TS CHD

g aiEh 2 current Smoker at the start of the studs . due mamniy

Fhere s a stronyg

negatiy e dose-response among never-smoking men who aere marned o 4 current smosker af

n

hasehine. which s mconststent wath a true B ES effect. There s not 4 signsficant association



hetween F TS exposure and CHID death in CPS-H women nes er-smokers, nor 3 there ans
sign of a dose-response.

The lack of support for an B TS CHD association in CPS-If females 15 particuiarts
important for two reasons. First there are more than two Simes a5 mans € HID deaths amony
never-smoking femaies as there are amonyg new er-smoking maies in the ( PS-1 data. making
the female data especially important 1o any interpretation ot the CPS-I data. Second. he
great majornts ot pubiished data from other epidemiofoygic studies on she association of B S
and CHD are for females. making the CPS-I femaie dara particuiarty relenant 1o any meta-
analvsis and interpretation of the pooted ETS CHD epidemioiogic data.

Steentand ot al. are inconsistent in the chotce of B 1S exposure Jetinitions i their
calculation of CHD nsk. On the one nand they argue that atrention shouid ne restricted 0
CPS-11 cohor members who were married 10 1 SUITEni-SmoKer af Dase 1ne hen ooKing 1ot
an E TS CHD association. On the other nand. “he dose-response data thar steentand et al

N

report in the anaises presented in therr [abie Y inchudes dama for subjects marred o 2X-
smokers af hasehine These are the same cver-smoker data they speculate may nave mased
our analyses

Steeniand et al mas prefer ever-smoker rend data over the SUPTENT-sMoKer dala iney
argue in 1asor of eiiewhere fecause e Sy er-SmoKker data show some stgn of 2 positive orend
in CHI sk with exposure. Howeser, CPS-1T subjects married 0 aX-smokers af nase (ne
tend 1o nave less total vears of exposure and are. therefore. at the (0w ond O he 2Xposure
distribution.  Tais produces an apparent positive rend i CHD 2iskosth nereasing xposurs
which is due maimiv to a risk deficit in subjects married fo $X-smoKers. a0t To an nrease in

FISK AR IRCTEasing eXPOSUre 1o CUrrent smokers. Since the onserved CHIY nsk denicir s



inconsistent with any causal ETS CHD Aupothesis. an implausiie risk deficir amony
subjects married 10 SX-SmMoKeTs has produced a positively Mased sstumate o rend in CHE
risk reported by Steenland et al. in therr Fabice -

In our analvsis of the CPS-1 data ve chose sxclusion. exposure. and confounder
Jefinitions that preserved as much of the refevant data as posstble. and were a5 consistent as
possible with the detinitions used 0y others. Our exclusion criteria, snd he 2rfects of These
schusions are summarized in Tabie Y Fxposure was Jefined s sither marrted W0 an SX-
smoker at baseline. or as the current Cigarettes per day smoked 93 the spotise af naseiine
Potential contounders mnitially considered were age. race. indices ror aetght and 2xereise.
highest level of educanion. dictary factors. Alcohol consumption. nistors of Avperension. and
pistory of diabetes. Only age and race were retained Tor our final analyses. 1s the other

potential confounders nad no appreciabie effect on any of the reported associations.
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o

CPS-IT Femnales (N 6766120

Numbers of women exciuded from anaiysis.

Not married or spouse not in study DI o)
. N

NOt never smoker 269 589

Spouse smoking information MISSiNG R

Death date unknown Heb

Fotal exclusions 430 R4
I sed in analysis 226067
" Total in CPS-I1 remaie database: Pavard 1998

Weo reported refative nsks both for never-smokers married 0 sX-smokers. and tor
et er-smokers married 10 current-smokers, categorized Ny pacs per day ar ftasenne.
Restriction of afention 1o never smokers marned 1o current smosers at the start of

follow-up discards relevant information. [0 ne consistent sith 4 causal 1y pothests. <X

m



smoker data would be expected 10 produce some posttive CHID nsk. Many FTS CHD
studies and meta-anals ses have rerained the sx-smoker data Tor thetr Tinal ¢ er-smoke
spouse sxposure detimtion.

There is considerably more varation in spousal smoking exposure Jetinitions used
in presious E TS CHD studies than suggested oy either Steeniand et al. or nv (lants and
Parmies . Of the |4 studies mentioned by Steeniand =t 1l seven are conort studies. and
seven are case-control studies. [wo cohort studies Butler. 1988 and Garland. et al LS
reported results for noth ex- and CUITent-sMOKINYG spouses af saseline. (rlantz and Parmles
(199 used the ouer-smoker relative nisks for Gartand and Hiravama « 09840 thewr meta-
analvsis. hut used the current smoker refative nsk tor Butier. Hoie and (rillis 1 1989
reported results only TOT SXPOSUTE T0 <3 ST-SMOKLTS Jf haseiine. Flumnic. ot al « 199 and
Suendsen. =t al 11987 reported resuits ORIy TOF CUITENI-SMOKSTS 2 tasenne Fhiravama
reported results for Two Zroups -- the Hrst comprised of SX-3mMORING Spotses Tgetner ith
current smokers of 1-19 cigarettes per dav . the second comprised of current smokers of 20~
cigarettes per dayv. Glantz and Parmicy combined these two Zroups info an <o Sr-smoKer
relative risk Tor their meta-anabysis. Heising. ot al. (1988 reported results vy cxposure seore
categones that largely divided cohapttants into ex- and current-smokers af naseline. nut
(lants and Parmles used the 2ver-smoker refative nsk in therr meta-anaiysis. in none of the
seven cohort studies was there ans aCCOunt “aken Hf SMOKing cossalion o5 2r The Course of
tollow-up. shich ranged from 6 1o 20 vears

Of the seven case-control studies. two «Martn, 1986 and LaVecchia, 1993 reported
results for ox- and current smoking spouses. Four imwo v el et ai - 1U8Y. 1994y Leel ot u

1986, and Muscat. 1997 reported results for cver-smoking spouses. Jackson. 11989,

"N



reported results for current smokers. and Dopson « 1991 may nave done so s h il althougn
the report by Dobson s not Clear on thits point.

Inconsistencies in the TS exposure defimtion descriped 2002 do not suppeort the
claim that marmage 10 2 CUrrent smoker 15 the oreterred exposare Jetinition :n pres ousky
published F TS CHD swudies. nor the clamm that our Use of an 29 er-smoker SXposure
Jefinition couid explam our farlure to find an B TS CHD assOC1aton.

Desprre differences i composition of 20t ex posed and compartson Jroups. 1 2ol
sy er-smoking spouse cXposurs index figs feen Most offen used T caicuiale summart
relative risks oy previous reviewers. Fhere s very hittle evidence thar The distinction
netween o5 er-smoking and current-smoking spousal exposure Jennitions nas made much
differance More 1o the pomt. the data presented in Tabies +and = nelow show that there is
Hittle support for the proposition that CHID nisk dechines rapidly with smokinyg cessanon o e
found in the € PS-I1 data. undermining the argument that CPS-IT analy ses should ne
restricted oniy To subjects married to Current smokers at taseline

W have recently caiculated CHI relative nisks for never-smokers married O o=

smoking spouses categortzed by uears since they nad quit smoking at study entry o able 41
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In addition. the 19960 Surgeon General's report cited Py toth Steenland <t i and 7
(jlantz and Parmicy. presents the following data « [able 31 rom CPS-IT on the dechine in

CHD risk for oX- smokers after they Guit smoking.

Table 3

Decline in CHD Risk in CPS-ITE-Smokers

Categorized by Years Since fuit at Baseline

Fx-smokers
Current smokers Y ears vince quit

Men L wcar oo 3-3
et il

“2T1 owgs day 195 R ey I
128

21 - cigs day 262 236 LT LA
F.6H5

Women

“26 cigs day 176 BN R R
f).74

20 crgs day .27 b4 R 096
I 3%

7t
A



" 199 Surgeon General's report

In Tabie 4 there is no esidence of a decline in CHD risk for either male or remale
CPS-If never smokers exposed 10 spouses ano Nad Guit smoking 4t study maseline. [anie 3
shows only 2 modest dechine in risk with sears Guit. » ythin the Tirst cen sears. amony CPS-H
ex—smokers themselves. Clearty. the CPS- data do not support clams 0o (rlants and
Parmics thar CHD risk in active smokers essentiaily disappears in five vears, and that
defining spousal smoking cxposure as marrage 10 an <v er-smoker strongiy mased our CPS-
11 analvsis soward the nubl.

It is abso clearty inconsistent for Glantz and Parmiey . in thewr editorial, 1o stress the
SUPETOTTY Hf USING MArnage "o 4 CUrrent sMoxeT as 1Re exposure detminion. and o criticize
the NMIES studs o Lavard 119955 noth Tor using e er-marmied O 1 Smoking spouse as The
exposure defimtion. and Jdeath cerniticates tor the € HD outcome Crantz nas axprassed s
approval of the study oy Helsing. et al 1988, and nas used that study 5 < 2r-Smoker spouse
data for meta-analysis purposes. Death certiticates aiso were used for the CHD outcome i
the Helsing study tas they were in most other TS CHD conort studies. Yet Glants and
Parmley crinicize Tavard for using the same ¢ver-smoker and death certiticare nased Jata
the NMES case-control study.

In fact. a strength of the case-controf study v Lavard is thar it uses data on spousal
smoking nabirs that were cotlected Close mo the ime of death. ensuring that current smokers

i the NMES study actually continued 10 smoke up until the time of Jeath of the CHID case.



In contrast. in Helsing <t al.. and all other conort studies. “current’ spousal smoking data
were only cotlected at haseline. rvpiealls wears prior o death. with no accounting 1ot
changes in spousal smoking namts.

In addition 10 nconsistencies m their ase of Jdata restrictons. and The poor SupporT
for those restrictions found m the CPS-IT data. other guestions are rased oy the ways in
which Steentand ot al restrict their analysis. It would have been more informative it the
authors had indicated vhat effect specitic resincnon criteria nad on chetr selection of
subpects. and on the B TS CHED assocrations they report. For instance. "here 5 0o say o el
which sxciusion criteria resuited in the joss of #20-30P ot the CHD deaths amonyg never-
smokers in the analuses reported in thewr Tabie

In the analsses reported in Table 5. Steeniand <t a. ook only at concordant exposure
data. the subset posstbiy subject 10 the ieast exposure misclassi feation according o the
authors. | ntortunatels. onky about one nait the CPS-IT subjects provide ~oth selt reported
F TS exposure data and concordant data from the spouse. e question & nether these are
realls more refabie B TS exposure data. Most of the (08t data resuited trom the tact that
about 94 of all subjects left the seit-reported nome F TS exposure juestions Miank Data
from those subjeets were excluded mv Steeniand <t al. from their concordant data anaiyses.
ft is fikelw that a substantial portion of the Diank responses o “ne aome B ES exposure

guestion are meant 10 mean zero B TS exposure. [fthat s the case. then the data used for

these analsses ciearts do not retfect true € PS-TEE TS exposurs rafes [he fact that so mueh

data 15 1ost also increases the possimlity that the remaining supjects may 2e a drased sunset

of the CPS-H data.



 refated guestion concerns the caiculation ny Steeniand. et 2l of pack-vears of
exposure used in many of therr analy ses. Phis calculation was apparently nased upon
assumptions not mentioned n their report. The ( PS-IT Guestionnaire does not contain a
detailed smoking history section. There is no way of accounting for changes in smoking
hehavior. \nv calcuiation of pack-vears rrom these data. “heretore. s nased dpon
speculative assumptions. For this reason. in our analyses we detined oxposure exactly as
reported - either a3 marmage 1o an ex-smoker at maseline. or in cigarettes per day smoked ny
current smokers at naseline.

It o5 quite surprising that (rlant/ and Parmiey should use the ong oserdue
publication of part of the refevant ACS data on B TS and neart disease 1o support their
argument that publication has has not influenced the E TS CHD epidemioiogic data. The
Steeniand. <t al. report is only a partial. and madequate. response O our paper on publication
mas. It rgnores compietely our anaivsts and pubhication of results 1o The much larger
number of refevant CHD deaths in CPS-10 as weil as publication of the NMES study. e
stand by our conclusion that publication mas 15 2 dommant factor in the cpdemioloygic
terature on B TS and heart disease.

Finaily. comments by Steentand ¢t ai and nv Glanty and Parmics that workplace
exposure 10 B TS 15 likely to ne a cause of neart discase s simpiy specuiation. [is
conclusion does not tollow trom the data presented. whicn snow sorkplace refative nsks
that are not signiticant. and are very near [0 in all categonies. [his nuil resuit s consistent
with most of the previousty published studies on workplace B TS exposure and CHD. Their
argument that unreliable <Xposure assessment nas obscured any workpiace TS CHD risk s

speculative and unconvincing. The snared diets and fitestyies of spouses has probanis

7
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produced the weak association hetween spousal smoking and CHD reported I some spousal
exposure studies. Spouse related confounding tactors are not introduced when workplace
FTS exposure is used 1o define exposure tLe’ oty and Tavard, 994,

The current Draft Report directs similar crincisms af the study 0y Fnstrom and
Kabat 20467 1. a studs that 15 pased upon the Calitornia portion of the CPS-T study.
Speculation about the possible bias due 0 nackzround exposure and the ise of witamin
pills s unconvincing. \s pointed out 7y Dro George Davy Smith i ais BV editonal
about the Fastrom and Kabat study 1 see guotes al the beginning of the fung caneer
section of these comments) there are many & abid reasons 1o suspect that the CPS-
subjects comprise 2 jess htased sample than ne CPS-I study supjects. fnany cvent. the
methods used in the CPS-IT studs are not wery ditferent. and introduce similar
opportunities for misclassitication of exposure Eastrom and Kapat acknowledge thar
some spousal smoking exposure misciassitication fased upon The study ntake
guestionnaire 15 hikely Thew coliected additional roitow-up drestyic and exposure dara.
and cmplos a sertes of analyses to address this issue. N\ zam. CPS-HT ais0 can not account
for changes i smoking habits of the spouse.

The methods used in this study are reported 5y Fasirom and Kapat in detarl, and
are not accurately desertbed in the Drart Report. For every study discussed m the Dra

eport. not wust the Fastrom and Kabat study . the Dratt Report snouid inciude the

author’ s own abstract prior "o discussing the study ras was done »w ne TS EP A inctherr
P92 TS reporty. In addinon. «ev sections of the study methods and results should fe
presented as described by the authors. In the case of the study by Enstrom and Kabat this

15 espectally important. as the Dratt Report rgnores important clements of the studs



methods and anaissts that mitigate many of the criticisms. Tae principie mvestigators

describe these features of therr study

~The independent variable used for analysis was 2xposure 1o env rropmental
robacco smoke hased on smoking status of the spouse i 1939 1963 and 197
Never smokers married 1o current or former smokers ‘aere compared aith never
smokers marred 1o nesver smokers. The 1939 never smokers were defined as those
who nad never smoked any form of Tobaceo as of 1939 Fhe [96T never smokers
were defined as 1939 never smokers ano did not smoke cigareties as of 1963 [he

F972 never smokers were defined as 1939 never smokers who Jid not smoke

crzarettes as of 1963 and 19720 The 1939 1999 never smokers were detined as

1939 never smokers who had never smoked Crzareties as of 999 Never smokers

married 1o a current smoker were subdivided into categones accordmy to the

smoking status of ther spouse: [-9. 10-19. 200 27-390 " sre =" math, ze. ot
norder=040 crgarettes consumed per dayv tor men and women. wath the addition of
pipe Or Clgar usage for women. Former smokers were considered as an addinonal
cateygory.

Fhe Dran Report misrepresents these methods. claiming rhat misciassification s
hikely to pe zreater in this study than in other conort studies of spousal smoking. in
particular. the draft states that 2 7% sample of the originai 9619 nonsmokers 15 too smail.
and ads Iittle assurance about the vahidity of the exposure measure. Just the opposite is
the case. This follow-up provides more assurance about the walidits of the exposure

measure than 1s provided in most spousal smoking conhort studies. [t 15 an important

Ay



walidits check that has not been accurately described.  [he descniption provided by

Fnstrom and Kabat should be included:
“The personal and lifestyie charactenstics and rollow up status tor (939 never
smokears were refatively ndependent of their spouse s sSMoKing stafus « anies  and
). Alson. the baseline characteristics of the 1999 respondents in 1939 were similar
0 those for all participants i 1939, except 10T 4 younger age af snroiment.
Athough heantly censored by age. “he 1999 respondents seer wed reasonanty
representative of sursivors. Race. sducation. exercise. netgnt. werght. and
intakz had also remained largels unchanged amony the 1999 respondents since
1930, The proportion of participants ‘vho nad aithdrawn as of 19720 wvere o8 as
of 1999 or had an unknown cause of death was not related to the smoking status
o spouses. Howeser widowhood raidowed as of 1999 increased supstantiaily

with the ievel of smoking in the spouse ™

“The smoking status ot spouses as of 1930 was refared o three seif reported
Particulariy tor women. there was a clear relation netween smoking stafus of
spouses as of 1939 and selt reported measures in 1999 oF having iived with a
smoker. having [rved with a smoking spouse. and 2 posity e answer 1o the guestiion
T vour work or dardy hife. are caerer vou reguiarty exposed o Crgaretic smoke
from others” \lso.the percentage of participants currenthy married as of 1999
dechined substantially aith the smoking status of the spouse. owing o increased

widowhood, Smoking nstors of the spouse s assessed in L9 was strongiy



related to exposure o environmental robacco smoke 1s of 1999 for hoth men and

women ¢ b

Fnstrom and Kabat anticipate criticisms “hat have neen repeated in the Draf?
Report. and ther address these crmcisms ‘hetr paper T herr greater anderstanding ot
she CPS-1 data and underlving issues 15 gnored, A\gam. n srder TG opresent an yecurare
description of the study the authors own words should be ncluded in the discussion of
thewr studs .

Strengths of study

~CPS [ has several important strengrhs. long estannshed b aitc 35 2 prospectioe

spidemiological study. jarge size. exiensive naseline data on smoking and
potential confounders. extensive follow ip data. and excetient ony erm oo
up. None of the other conort studies on environmentai fonaceo SMOKS Nas More
strengths. and none nas presented as many Jetatled resuits. Considening these

strengthsas a whole. the CPS T Conort s one of the most »aiuanie samples tor

studv ing therelation between entironmenta Jobacco smoke and mortants

“Concern has been expressed that smoking status of the spousc 45 of 959 Joes
not accurately reflect 1ot SXposure "o SNV Ironmenial fotuces smoks Nevause
there aas 5o much cxposure 1o non-residennial environmentai “obacco ~moKe at
that nme. The 1999 questionnaire showed that the smoking starus of spotses was
directly related to a nistory of toral exposure o ensironmental fobacco smoke. It

aiso showed that the exrent of misciassiticarion of exposure »as not sutficient o



obscure a e assoctation hetween environmental tobacco smoke and coronary
heart disease amony women fsee fables - and o

“Our methodotogy and results are fuils deserthed hecause of concern that e
carbier anakysis of coronary neart disease in CPST was tlawed by author mas
owng to funding by the tobacco ndustry Our resuits for coronary aeart disease
and Tung cancer are consistent sith those Of most of the other individuai studies on
i ironmental tobacco smoke.  nciuding the resuins 0r coronart aeart disease
and lung cancer in the fuil CPS Voreover. ahen our fesuits are nciuded in g
meta-analssis OfF all results for coronary neart disease. the summarsy relative 7isks
for current and 2 er SXPOSUE 10 ens roNMenial Jonacco SMoKe 4re reduced o

about .07 indicating a weak relanon.”

=W dowhood was strongly corrgiated v ith smoking sTafus Of sDOUSSS. Ny o
the reduced survival of smokers. Since wdowers nave nigher feath rates than
married people. controfling for smidowhood would pe expected to reduce the
relativ e risks inthis and other studies of smoking n spouses. [he orecise eifect of

widowhood due 10 smoking 1n spouses sl needs o ne determined. nut 1t may

partially explam the positive retative nsks found i other Cohorts.”

The wergnt of evidence of a causai connection ~eraeen B IS cxposure and neart
disease has gotten mcreasingly weaker. not stronger. Fpidemiolovical studies that
undermine the conclusion that there 15 a rei

ctattonship are vstematicaily crmcized and

O ~od i the B13 o . herr oy e \ |
rgnored in the Draft Report in order o draw conciusions that are not supported 29 che



—onsideration of all data. Laboratory studies are presented as 11 they mertt equal
consideration with the eprdemiological studies. and are interpreted as 1f they describe 2
convincing mechanism for producing the uniikely 307 nisicinerease favored by the Dratt
Report. Those data are presently impossiple w0 interpret. [he exposurs sonditions are
not realistic. the specificity of the endpoints s NOL KNOWNL and (15 AOT KROWN It the

phy sical and chemical endpoints actually cause neart disease under realistic sxposure

conditrons.

CONCLE SIONS

In cach section of the Draft Report addressed i these comments there s a
consistent 2tfort 1o emphasize data that support The conciustons of “he report. and crnitici/e
and 1gnore data thar undermine those conciustons. \s 4 result. in cach section | nave
ried to note misrepresentations of the data and correct the record oy discussing the null
studies and data thar are passed over in the report. \s suggested anove, 1 rar tetter
tormat would be to include much more detarl apour cacn study in the words of the authors
petore embarking on subjective evaluations and conclusions about strengths and

weaknesses. Most readers will not nave read the underlving papers. Thes need rull

disclosure abour the studies. therr methods and results. not ust thumonarl sketches thar
are 100 <asy o reshape 1o contorm o the “werght of evidence”

Criteria used by the TS EPA o evatuate the quahits of auman spidemiologic
research data. as cited and discussed above. should he used in the Drart Report instead ot

the vague and subjective critena that the draft claims 1o have used Fach study that is

described and evatuated in the Draft Report should he judged 9o these criteria. [ables

44



SECTION VI
Heart Discase.

The Draft Report states that a zrowing sody of < Wdence supperts e conciuston
reached in the 1997 OFHELA report that B TS exposure increases the risk of
cardiov ascular disease by about 20-30°. The Draft Report claims 10 nave restewed crzht
“newer” epidemiological studies. This claim s misleading necause inciuded in that
number are three ighly selective meta-anaiy ses by Hle et al 1999, Law 2tal 1997 and
Weils 19981 which offer no new data and sefectively reject null resuits from published
studies. Such exercises are result-driven and do not contorm gven fo hasic standards ot

'

ewers nad pooied all of the refevant ETS

meta-analssis. In additton. even 1t these rev
CHD data that would not address the fundamental problem with the meta-analy sis
method when 1t 1s applied to the ETS  CHD 1ssue. Meta-analysis cannot correct
underlsing laws i the spousal smoking detinition of F TS exposure. i1 simpis nsures
that lifestyle and other SES-refated tfactors introduced by the design will reach statistical
significance Neither the newer onginal epidemiological studies nor the meta-anaky ses
cited in the report address the significant methodoloyy pronlems that undermine the
report’ s conciusions.

The meta-analysis by He o w/ was sharply criticized in a Vew Fagland Jouwrnal of
Vedicine ditorial nv Baiiar 11999 as acil as in severar ietters w0 the WAV edvor The
criticisms are directed not oniy at the review v He vf w/ . they aiso Touch upon many of
the ETS  CHD methodological problems discussed heiow  Tae Draft Report ignores the

tollowing mehls critical discussion:



should also be created that summart/e the strengths and weaknesses of cach study with
respect to these uniform criena.

The magmitude of concern about undertying orobiems of hras and confounding in
epidemioiogical studies should be inv ersely proportional "o the weakness of the
association. Bs that standard. we need a Guantum level Of improvement in study methods
and design 10 resolve guestions about the v eak spousal smoking associanons. None of

the studies discussed m the Draft Report provide such an improvement. aithough the

"

farge TARC lung cancer study comes Ciose. W eak associations can oniy oe studied using
large sampies and - alid and accurate methods thar address all of the impeortant issues of
bias and confounding  Conducting and or pooling the resuits of an 2o Sremnereasing
number of small studies that ail use the same pasic Hawed design. and that can not

adequately address possible hias and confounding. will never resolue the [Ssue.

<
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Dear Ms. Brooks:

Enclosed, please find the comments of epidemiologists at the American Cancer
Society regarding the Draft Report, Proposed Identification of Environmental Tobacco
Smoke as a Toxic Air Contaminant, December 2003. None of our staff will be available
on March 15 to participate in the meeting about this report. We hope that the written
comments will be helpful to the Air Resources Board in revising this important
document. Please feel free to contact me by telephone (404-329-5747) or email
(mthun@cancer.org) regarding questions or clarifications.

Sincerely,

flnt / ]\

Michael J. Thun, MD, MS

National Home Office

1599 Clifton Road NE Atlanta, GA 30329-4251 t) 404.329.5747 f) 404.327.6450
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Comments on California EPA draft Health Effects Assessment for ETS
Michael J. Thun, M.D. (Draft March 12, 2004)
American Cancer Society, Atlanta, GA.

The California Environmental Protection Agency (Cal/EPA) is to be commended
for its comprehensive review of the scientific literature on Environmental Tobacco
Smoke (ETS) as a Toxic Air Contaminant (/). This update of a previous Cal/EPA
monograph (2) adds valuable information on the extensive clinical and experimental
evidence regarding ETS and heart disease from studies published since 1997. Itis
notable that the previous Cal/EPA report was the first to draw widespread attention to the
adverse cardiovascular effects of ETS exposure. This relationship is now well
established, due in part to the groundbreaking contributions of Cal/EPA.

The current draft report concludes that ETS exposure is causally related to cancers
of the lung, breast, and nasal sinuses (Page 7-1). The relationship between ETS and
breast cancer is said to appear stronger for pre- than post-menopausal breast cancer. In
this report, Cal/EPA again distinguishes itself by providing an update of the evidence on
ETS and lung cancer, and by drawing attention to the accumulating evidence concerning
breast cancer and second hand smoke. However, the conclusions of this report with
respect to breast cancer conflict with that of a working group of the International Agency
for Research on Cancer (JARC) (3). TARC characterized the evidence regarding ETS and
breast cancer as “inconsistent”. The conclusions of Cal/EPA and IARC also differ with
respect to cancers of the nasal cavity and paranasal sinuses. Both the current and
previous Cal/EPA report include cancer of the nasal cavity as causally related to ETS.
JARC lists cancers of the nasal cavity and paranasal sinuses among the 15 cancer sites
caused by active smoking, but does not designate either of these cancers as causally
related to ETS.

The question of whether ETS, or more generally tobacco smoke, causes breast
cancer is extremely important. If passive smoking does cause breast cancer, then policies
that reduce ETS exposure will help to prevent this cancer and will strengthen the social
mandate to protect non-smokers from second-hand smoke. However, if the evidence is
not conclusive at this time, then a premature decision about causality could jeopardize the
credibility of the entire review process. The current evidence that ETS exposure causes
lung cancer and heart disease is convincing. It is crucial that other conditions be added to
this list only if the evidence supporting a causal relationship can withstand careful
scientific scrutiny.

Epidemiologists at the American Cancer Society (ACS) (Thun, Henley, Oltmanns,
and Calle) have carefully reviewed the sections of the report pertaining to breast and
nasal sinus cancers. We evaluated this evidence in relation to the Cal/EPA criterion that
“chance, bias, and confounding can be ruled out with reasonable confidence” (page 1-9).
At present, we do not believe that the published evidence meets these criteria for cancers
of the breast or nasal sinuses, although we do believe that breast cancer in particular is an
important topic for continuing research. We offer the following comments for
consideration.



General Comments

1)

2)

3)

The summary of the epidemiologic evidence concerning breast cancer (pages 7-
132 to 7-147) offers four hypotheses, listed below, to explain why published
studies of active smoking and/or ETS exposure have not consistently found
increased risk of breast cancer risk in exposed women. However, the discussion
of this evidence, in terms of its consistency, strength and specificity, and
limitations, is relatively brief. This section needs to be expanded and broadened
to assess systematically the extent to which published studies support or conflict
with the hypotheses proposed. It also needs to consider other potential limitations
of case control studies, particularly biases that may be introduced by the use of
highly selected reference groups.

The hypotheses proposed to explain the lack of association between breast cancer
and active and/or passive smoking can be paraphrased as follows (page 7-133):

a. The dose-response relationship between exposure to tobacco smoke and
breast cancer risk may be non-linear. According to this theory, low doses
of tobacco smoke (such as result from ETS exposure), may increase risk,
whereas higher doses (such as those due to active smoking) may obscure
this risk, because of the antiestrogenic effects of active smoking. This
theory is proposed to explain why ETS may increase breast cancer risk,
even though active smoking does not.

b. Tobacco smoke may increase breast cancer risk only in a genetically
susceptible subgroup of women. This theory suggests that studies that
combine all women and do not stratify on genetic susceptibility may
obscure an association.

¢. Human breast tissue may be vulnerable to exposure to tobacco smoke only
during certain critical time periods. For example, vulnerability may be
greatest between menarche and first pregnancy, as is the case with
ionizing radiation. Epidemiologic studies that define ETS exposure in
other ways (such as years of childhood exposure, cumulative exposure, or
continuing exposure) may misclassify the biologically relevant exposure
and thus fail to detect a real association.

d. Tobacco smoke may affect certain types of breast cancer but not others.
For example, some studies have reported increased risk only in relation to
premenopausal breast cancer.

Any or all of the above hypotheses are biologically plausible. However, the
hypotheses themselves do not constitute evidence that active or passive smoking
causes breast cancer. Additional evidence supporting these hypotheses is

particularly necessary because of the large published literature that shows no



overall relationship between active smoking and breast cancer. As noted by
IARC; “..the lack of an association with active smoking weighs heavily against
the possibility that involuntary smoking increases the risk of breast cancer, as no
data are available to establish that different mechanisms of action are in play at
the dose levels of active and involuntary smoking.” In revising the report,
Cal/EPA should systematically examine which studies (basic, epidemiologic and
other) support each hypothesis and which do not. The following points, in
particular, need attention.

a. The report should acknowledge that extensive epidemiologic data shows
no overall association between active cigarette smoking and incident
breast cancer, in analysis that include women exposed to ETS in the
referent group. A meta-analysis of 53 epidemiological studies found that,
among 22,255 women and 40,832 controls who drank no alcohol, there
was no overall association between active cigarette smoking and breast
cancer [RR=0.99 (95% CI1=0.92-1.05)] (Figures 1 & 2) (4). All of the
studies in this analysis had individual information on reproductive risk
factors for breast cancer and hormonal therapies with which to control for
these factors. Alcohol consumption was unequivocally associated with
breast cancer in these studies and correlates strongly with active smoking
(and possibly with ETS exposure). Therefore, it is essential that studies of
active or passive smoking in relation to breast cancer be able to control for
alcohol consumption, which some have not.

b. At least six studies of active smoking and breast cancer have examined the
association with and without exclusion of ETS exposed women from the
referent group (Figure 3). Four of these studies show some increase in the
relative risk (RR) estimate when ETS women are excluded (Morabia
1996, Johnson 2000, Kropp 2002, Egan 2002) while two show either no
increase (Marcus 2000) or a decrease (Reynolds 2004). In no study is the
effect of this exclusion statistically significant. The increase in the relative
risk estimate resulting from the exclusion appears to be larger and more
consistent in the case control studies than in cohort analyses, raising
concerns about potentially biased reporting of exposure in retrospective
studies. At least five case control studies featured in the Cal/EPA report
(Sandler 1985, Morabia 1996, Lash 1999, Johnson 2000, Kropp 2002) and
one prospective study (Reynolds 2004) found an association between
active smoking and breast cancer incidence, even when they did not
exclude ETS exposed women in the referent group. The observed
association is so strong in two studies (Sandler 1985 & Morabia 1996),
that if it were real, some increase in risk would be apparent in most studies
of active smoking, irrespective of methodological differences. Cal/EPA
needs to address the potential for biased reporting of exposure in case-
control studies in the section on “Limitations of studies (7-139 to 7-140),
and possibly in the summary on page 7-147.



c¢. Perhaps the most critical factor not considered by the Cal/EPA report is
the potential for bias in studies that exclude women with any exposure to
passive smoking from the referent group. This is particularly problematic
in case control studies where women recall their ET'S exposure
retrospectively, already knowing whether they have breast cancer. Most
women in Western countries who are old enough to develop breast cancer
have had substantial past exposure to ETS. The subgroup of women
designated as never-active, never passive smokers comprises a small
percentage of all never-smoking women (about 10% in the study by
Johnson et al., 2000). Reliance on a small and highly selected referent
group may introduce serious problems with both the validity and statistical
precision of these studies. In general, the published studies do not provide
information about the demographic and behavioral characteristics of
women in the referent group who report neither active nor passive smoke
exposure. Reliance on a highly selected control group may introduce
more biases than it removes.

d. In summarizing the epidemiological evidence (pages 7-132 to 7-139),
Cal/EPA should acknowledge that three large prospective studies in the
United States (Egan 2002, Wartenberg 2000, and Reynolds 2004
[published after the Cal/EPA report]) found no increase in breast cancer
risk associated with ETS exposure. These studies controlled for the other
established risk factors for breast cancer and collected information on
tobacco smoke exposure before the diagnosis of breast cancer. In at least
two of these populations (the ACS cohort and the Harvard Nurses’ study)
spousal exposure to ETS exposure has been associated with both lung
cancer and heart disease. The prospective data should be considered far
more seriously in weighing the totality of the evidence than has been the
case in the current draft.

e. The Cal/EPA report cites at least ten studies that have evaluated the
association of breast cancer with active or passive smoking in relation to
specific genetic polymorphisms (Ambrosone 1996, Millikan 1998,
Morabia 2000, Chang-Claude 2002, Zheng 1999, Gammon 1999, Conway
2002, Brunet 1998, Ishibe 1998, Zheng 2002). All of these studies have
limited statistical power to assess gene-environment interactions, and
report conflicting findings (Figures 4a-4d). For example, Ambrosone
1996 found increased risk of post-menopausal breast cancer associated
with active smoking only among women with slow acetylator NAT2
genotype. This conflicts with the findings of Morabia 1998, that showed
increased risk in both slow and rapid acetylators and with the results of
Millikan 1998, who found no association for either genotype. Even more
limited are studies regarding polymorphisms in NAT1 (Zheng 1999), p53
(Gammon 1999), or BRCA1 and BRCA2 (Brunet 1998). While it is
legitimate to hypothesize that genetic susceptibility may modify the
relationship between tobacco smoke and breast cancer (pgs 7-132 & 7-



133), the hypothesis is not currently supported by studies of this issue.

The inclusion of Figure 7.4.3 (page 7-138) suggests that that the results
currently available on genetic susceptibility provide reasonable support for
a causal relationship between ETS and breast cancer. Since this is not the
case, we suggest that Figure 7.4.3 be dropped unless it is used to illustrate
the inconclusiveness of currently available data.

f.  Studies of the timing of tobacco smoke exposure in relation to breast
cancer risk are similarly inconsistent (Figure 5). Two studies (Morabia
1996 & Lash 1999) report an equivalent increase in risk associated with
active smoking whether smoking began before or after the first pregnancy;
Band 2002 reports an association with premenopausal breast cancer only
when active smoking occurs before the first pregnancy; Kropp 2002 and
Egan 2002 report no significant difference related to the timing of
exposure. Reynolds 2004 reports some increase in the risk of post-
menopausal breast cancer in women who smoked at least five years before
first pregnancy.

g. The data in figures 2-4 are equally inconsistent with regard to risk of pre-
versus post-menopausal breast cancer in studies of active smoking or ETS
exposure. The currently available data do not convincingly demonstrate a
stronger association of ETS with any particular type of breast cancer, nor
do they establish that past studies underestimated the association by
studying the wrong endpoint.

Specific comments:
1) Page 7-79 through 7-81: It is important not to confuse studies of

2)

nasopharyngeal cancer with those pertaining to nasal sinus cancer. Both are
extremely rare in the United States, but nasopharyngeal cancer is not rare in
certain Asian and native-Alaskan populations. The only studies cited that
pertain to nasal sinus cancers were those reviewed in the 1997 Cal/EPA
report. All of the newer studies pertain to nasopharyngeal cancer. IARC
reviewed the studies of active and passive smoking in relation to cancers of
the nasopharynx, nasal cavity, and paranasal sinuses. JARC concluded that
active smoking was causally related to cancers of the nasal cavity and
paranasal sinuses, but that the evidence regarding ETS exposure was
“conflicting and sparse”. It was considered implausible that the association
seen with ETS in these studies was stronger than that seen with active
smoking.

Page 7-92, Active Smoking, line 6: The Wartenberg et al. 2000 study
considered only second-hand smoke and should not be listed here. The
correct reference is Calle et al., 1994 (5), who studied active smoking in
relation to fatal breast cancer in the ACS cohort. The study by Terry et al.
2002 should be cited here rather than on page 7-122 (2" last line) because it
concerns active smoking.



3)

4

3)

6)

7)

8)

9

Page 7-134, 2" full pp, 1st sentence: While it is true that there is concordance
between animal and human susceptibility to carcinogenesis from a particular
exposure, there is much less concordance with the affected site.

Page 7-134, last pp: The report should acknowledge that animal models of
mammary cancer are less predictive of human breast cancer than are animal
models of certain other cancer sites.

Page 7-136, 1 pp, 1* sentence: While the sentence is technically true, three
of the studies cited (Santella 2000, Rundle 2000, and Li 2002) mention
finding no association between smoking status and the formation of DNA
adducts or oncogene formation in breast tissue.

Page 7-136, 1% pp, last sentence: Whyatt et al. 19982 measured DNA adducts
in placental tissue; Anderson et al. 2001 measured urinary excretion of
nicotine metabolites. These studies do not directly involve breast tissue.

Page 7-136, 2% pp: None of the studies cited above document DNA adducts
or mutations in breast tissue due to ETS.

Page 7-137, Figure 7.4.2: The horizontal dotted line should represent a RR of
1.0 on the Y axis, not be below it. If this line is repositioned the results by
Iash 2002 will be below the line. The selection of studies included in this
graph is puzzling. The subgroup findings from Johnson for women > 35 years
should not be included, whereas the results from Morabia 1996, Chang-
Claude 2002, Egan 2002, and Reynolds 2004 should be added.

Page 7-138, top pp: The issue of the “consistency” of results from the case-
control studies only becomes important if one has satisfied considerations of
validity.

10) Page 7-13, top pp & Figure 7.4.3: See general comment 3¢ above.

11) Page 7-144, Figure 7.4.4: The scale on the Y axis should consistently be

either arithmetic or log transformed but not both. Use of the log transformed
scale may obscure the degree of variability across studies and the implausibly
large RR estimates in some studies. Hirayama 1984 or Sandler 1985 should
presumably not be included in the Figure, since their published analyses were
incomplete and did not control for the established risk factors for breast
cancer.

12) Page 7-146, Figure 7.4.5: Several studies included in this figure do not

control for important covariates such as age at first birth and/or alcohol
consumption (Hirayama 1984, Sandler 1985, Smith 1994, Millikan 1998,
Delfino 2000).
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Comments on California EPA draft Health Effects Assessment for ETS
Michael J. Thun, M.D. (May 2, 2005)
American Cancer Society, Atlanta, GA.

[ have reviewed the March, 2005 draft of the California Environmental Protection
Agency (Cal/EPA) evaluation of Environmental Tobacco Smoke (ETS) as a Toxic Air
Contaminant (/). The Agency is to be commended for revising the draft extensively in
response to public comments. At this point I still consider the evidence that tobacco
smoke increases breast cancer risk to be limited rather than sufficient, according to the
IARC criteria. This is not the same as rejecting the possibility that ETS and/or active
smoking may affect breast cancer risk. It means only that the currently available
evidence for this is limited.

I am concerned that, despite the revisions, this draft of the report still describes
the evidence concerning breast cancer in a manner that overstates its strengths and
minimizes its limitations. This weakens rather than strengthens the effectiveness of the
report in my view. At present, the conventional wisdom among breast cancer researchers
is that tobacco smoke (either as active smoking or as ETS exposure) has not been shown
to affect breast cancer risk. If OEHHA wishes to change this, it must discuss the
available evidence accurately and objectively, acknowledging both its strengths and
Jimitations. The report must seriously consider alternative hypotheses that might explain
the association observed in case-control studies, and demonstrate that these cannot
account for the findings. The present draft does not do this.

A broader issue, beyond the strengths and limitations of the studies on ETS and
breast cancer, concerns how CalEPA addresses the issue of uncertainty. Irrespective of
whether or not tobacco smoke causes breast cancer, the available data leave much room
for uncertainty. Proponents of the concept that ETS exposure causes breast cancer argue
that undue delay is more harmful to progress in tobacco control than is the opposite —
concluding that ETS causes breast cancer when it is does not. I strongly disagree. I
believe that a major policy reversal with respect to ETS and breast cancer would be far
more damaging to the scientific credibility of tobacco control efforts — especially those
based on other harmful effects of ETS - than a deliberative approach that acknowledges
the limitations of the evidence currently available. Furthermore, as discussed below, I
see no reason why CalEPA cannot draw attention to the potential link between ETS and
breast cancer without concluding that the current evidence is sufficient.

General Issues

1) The discussion of the overall evidence on page 7-132, pp 1, lines 1-4 begins
with the statement “..recent, primary, population-based case control studies
(as well as three cohort studies) ... have consistently identified elevated breast
cancer risks for residential and occupational exposure overall, or in individual
strata.” This is misleading, in that it implies rapid accumulation of evidence
supporting the hypothesis. In reality, Figure 7.4.4 indicates that eight of the
ten studies published from 2000 to 2005 report relative risk estimates for



2)

3)

overall breast cancer in ETS exposed women near or below the null. The
qualifier “or in individual strata” may be accurate, but subgroup findings do
not constitute “consistent” support for the main hypothesis.

As seen in Figure 7.4.4, nine studies published from 1984 to 1999 reported
RR estimates of 1.3 or greater for breast cancer in ETS exposed women.
These studies drew attention to the possibility that ETS exposure might
increase breast cancer risk. However, most studies conducted since the year
2000 have largely been unable to replicate the main finding. This temporal
pattern should not be interpreted as rapidly accumulating support for the
hypothesis. Rather, it is a reason to reexamine all of the data critically to
identify possible sources of inconsistency.

OEHHA attributes the negative findings of recent studies to misclassification
of ETS exposure, and inclusion of ETS exposed women in the referent group.
However, at least two of the negative studies during the latter interval
(Reynolds et al 2004 and Gammon et al 2004) excluded from the control
group persons who reported ever living with a smoker. If there is in fact a
dose-response increase in breast cancer risk with increasing duration of ET'S
exposure (as discussed below), the exclusion of women with any household
exposure should allow higher breast cancer risk to be evident in women with
long-term household exposure to ETS. However, in the Reynolds study, only
active smoking is associated with breast cancer risk, and this association is
unaffected by inclusion or exclusion of women with household ETS exposure
from the referent group.

If the absence of data on “important ETS exposures” accounts for the null
findings of most of the studies published since the year 2000, it is not clear
why all of the studies published before 2000 found a relatively strong
association between ETS and breast cancer, even though six of these were
also missing data on “important ETS exposures” (Table 7.4.1.B). The
OEHHA report attributes the heterogeneity of the published studies to
variations in the accuracy with which ETS exposure is measured. The report
fails to consider inconsistencies in this hypothesis, and does not devote serious
consideration to the possibility that the heterogeneous results may result from
other unmeasured factors that are correlated with but separate from ETS
exposure.

A central tenet of the OEHHA report is that a small amount of tobacco smoke
(at levels consistent with ETS exposure) increases breast cancer risk, but that
greater exposures, or at least those incurred from active smoking, do not
further increase risk. The magnitude of the effect of passive smoking is said
to be similar to that of active smoking. While this hypothesis may be
biologically possible, it is not typical for a dose-response relationship, and
requires further supporting evidence to convince skeptics. It may be that
“OEHHA prefers to characterize non-linearity of the dose-response for breast



cancer to tobacco smoke as an observation, not a theory” (response to my 6™
comment on the previous draft). However, unless there is good evidence to
account for this observation, breast cancer researchers will continue to see the
unusual dose-response relationship as an important limitation in the evidence.

a. The OEHHA report seems internally inconsistent with respect to the
presence or absence of a dose-response relationship. Page 7-132,
paragraph 2 argues that there is “a positive dose-response relationship
[between breast cancer risk and] passive smoking”. Table 7.4.1] presents
data from seven studies supporting this view. Nevertheless, the null
results of cohort studies published by Reynolds et al.(2004), Egan et al.
(2000), and Wartenberg et al. (2000) are dismissed as invalid because they
only measured ETS exposure in adulthood, not in childhood. If it is true
that the duration of ETS exposure is important, then studies that assess the
duration of exposure in adulthood should be able to detect increased risk
associated with long term exposure.

b. The potential for recall bias and uncontrolled confounding is particularly
great in case control studies in which the referent group is restricted to
women who report no active smoking and no ETS exposure in either
childhood or adulthood. These women generally constitute between 10%
and 25% of potential controls and may or may not differ from other
women on factors related to breast cancer risk (published data only
provide information on all cases and all controls, not on this relevant
subgroup). Although studies vary in the extent to which they control for
covariates, none of the studies control for mammography (which the
affects the age at which breast cancer is diagnosed as well as overall
incidence); only the cohort studies control for post-menopausal hormone
use. Some studies control for alcohol consumption only as “ever — never”
and for reproductive factors only in broad categories. Women who report
no ETS exposure may be more likely to work at home, to be relatively
isolated, and/or to belong to special religious groups. All of these
attributes may influence other factors related to breast cancer. However,
none of the published studies provide information on the demographic and
other characteristics of this subgroup that is reputed to be the only
appropriate referent group.

4) The current draft still overstates the significance of currently available data on
subgroup analyses, particularly with respect to genetic polymorphisms and
gene-environment interactions. For example, page 7-145, lines 7-5 from
bottom states that such analyses provide evidence for “..highly significant
increased breast cancer risk associated with active smoking “. This overstates
the importance of the data from Crouch et al. 2001. There is actually
widespread skepticism about most published analyses of risk associated with
low penetrance susceptibility alleles, because these findings have been
difficult to replicate and it is unclear how to interpret a posteriori findings



5)

from underpowered studies. It also seems specious that OEHHA. characterize
the conflicting findings regarding genetic susceptibility in studies of ETS and
breast cancer as “diverse rather than conflicting” (response to my seventh
comment on the October, 2004 draft). Whether one calls these “diverse” or
“conflicting”, they do not provide strong evidence in support of the
hypothesis.

It can be argued that the subgroup of studies on premenopausal breast cancer
deserves to be singled out, since most of these find relative risk estimates
above 1.0 (Table 7.4.1.c and Figure 7.4.5). However, the data on
premenopausal breast cancers derive largely from case-control studies (since
breast cancer is much less common in pre- than in post-menopausal women).
This downplays the evidence from the cohort studies even more than does the
discussion of overall breast cancer risk. However, all of the concerns about
recall bias and uncontrolled confounding, discussed above, are at least as
applicable to the studies of pre- as of post-menopausal breast cancer.
Furthermore, the issues of age at onset and age at exposure are separate and
should not be conflated. For example, the timing of exposure is very
important with respect to breast cancer risk from ionizing radiation. Women
who are exposed to ionizing radiation during adolescence have a greater
increase in breast cancer risk than those who are exposed at older ages.
However, breast cancer is generally a “late effect” from ionizing radiation,
and most of the increased risk occurs after menopause. Thus, considerations
concerning age at exposure should be distinguished from issues concerning
the age at onset of disease.

Specific comments

1)

2)

3)

4

Page 7-103, pp 3, line 2: Change “several” to “at least 15”. Also, in
line 3, insert “since the previous OEHHA report™ after “studies.

Page 7-103, pp 3, line 8: Change “accounted for other risk factors” to
“accounted for a number of covariates that affect breast cancer risk or
diagnosis”:

Pages 7-128 and 7-131: The use of a log scale for the Y axis in Figures
7.4.4 and 7.4.5 makes the results seem more similar than they are. On a
log scale, small relative risks appear to be larger than they are, and
disproportionately large estimates appear much closer to the others.
Although this is scientifically legitimate, it exaggerates the appearance
of consistency in the eyes of a general audience.

Pages 7-129 and 7-131: Table 7.4.1.C and Figure 7.4.5 need footnotes
clarifying that the Wartenberg et al. paper did not actually present
results on premenopausal breast cancer ) only on women less than age
50 at baseline, and that the relative risk estimates to two figures past the



decimal did not come from the publication. The actual source of these
should be stated.

5) Page 7-132: PP 1, lines 1-4. This sentence overstates the support that
“recent, population-based case control studies (as well as three cohort
studies) provide for the hypothesis.

6) Page 7-133: The second paragraph states that “studies which include
examination of peri-pubertal adolescent and prepregnancy/nulliparous
exposures are preferable.” This is true, provided that there is evidence
that self-reports of ETS exposure in adolescence are reliable when
collected in case-control studies, and that restricting the referent group
to women who report no ETS exposure in adolescence is not
introducing unrecognized biases.

Final comment

I believe that the disagreement between CalEPA and the great majority of breast
cancer researchers can be avoided, if the report designates the evidence currently linking
ETS and breast cancer as limited. This would not preclude the possibility that ETS and
active smoking may affect breast cancer risk. It would not prevent CalEPA or tobacco
control advocates from publicizing the issue. It would simply characterize the current
information honestly and without exaggeration.



P.N. LEE STATISTICS AND COMPUTING LTD.

Hamilton House, 17 Cedar Road, Sutton, Surrey, SM2 5DA, UK

Tel: +44 (0) 208 642 8265

Fax:  +44 (0) 208 642 2135

EMail: Peterl.ee@pnlee.demon.co.uk
VAT Reg. No. 318 4018 76

PNL/pw 11 March, 2004

R Krieger

Staff Air Pollution Specialist
Substance Evaluation Section
Air Resources Board

1001 I Street

P O Box 2815

Sacramento

California 95812, USA.

Dear Mr Krieger,

I am a statistician/epidemiologist who has been working in smoking and health for almost
40 years and have published widely on ETS. Although my work has been funded by the tobacco
industry, I have contributed to governmental reports in the past. For example, I was
acknowledged in the EPA report on ETS.

I have recently been sent a copy of the draft report "Proposed Identification of
Environmental Tobacco Smoke as a Toxic Air Contaminant, December 2003," and have received
an invitation to attend a public workshop to discuss it. Unfortunately, I am unable to come over
to California for the meeting, but I would like to make some comments. These are summarized
in the attached note, "First comments on the Draft Technical Support Document relating to the
Proposed Identification of ETS as a Toxic Air Contaminant" and enlarged upon in a number of
published and unpublished review papers which are enclosed. The unpublished papers should all
shortly be available on my website, www.pnlee.co.uk.

Yours sincerely,

'})‘;ﬁ;)w
Peter N Lee



First comments on the Draft Technical Support Document

relating to the Proposed Identification of ETS as a Toxic Air Contaminant

Part A

Author : PN Lee
Date: 11.3.2004

Chapter 3

While I am glad that my review on cotinine' has been cited (on page V-54),

have no objection to being referred to as a consultant with tobacco industry

involvement, and have no problems with the conclusions of my work as summarized

in the Draft review, I found it odd that the paper is cited as "P.N.Lee, 1999" when all

the other references in the Draft do not give initials. A similar citation is made on

page V-61 and, amusingly, on page V-78, the reference to my paper appears between

Pirkle and Poore and not in its correct alphabetical order.

Part B Chapter 3. Development Toxicity : 1: Perinatal Manifestations
3.2 Fetal growth
The report considers that there is conclusive evidence of an effect of
ETS on fetal growth. I disagree for reasons that are discussed in some detail
in the enclosed review”. That review includes results from a large number of
relevant epidemiological studies. The authors of the Draft chapter may find it
useful to check whether, in Tables 1-3, I cite any papers they may have
missed.
Part B Chapter 4. Developmental Toxicity: II. Postnatal Manifestations
4.1  SIDS
The report considers that there is conclusive evidence of an effect of
ETS on SIDS. I disagree for reasons that are discussed in some detail in the
enclosed review”.
Part B Chapter 6. Respiratory Health Effects
6.2.1 Asthma induction

My colleagues and 1 are in the process of conducting an extensive
review of the evidence on asthma induction and ETS. Currently, we have data

from some 160 studies on our database and hope to analyse it in a month or



two. When our conclusions are drawn, I should be able to make the report

available.

Part B Chapter 7. Carcinogenic Effects

[ have concentrated my comments on the data for adults, as I have not recently
reviewed the data on childhood cancer. In any case, the conclusions reached in the

Draft are not very different from those from my 1998 review on childhood cancer”.

As regards cancer in adults, I have recently reviewed the evidence extensively.
The relevant material for lung cancer is described below, while that for other cancers

was reviewed in a published paper in 2002,” since updated in an unpublished review.’

Copies of these are enclosed.
Below I present my comments on a site-by-site basis.

7.1 Total cancer risk in adults and ETS

A recent relevant study has been missed.”

7.2 Lung Cancer and ETS

I find it extremely depressing that no mention whatsoever is made of
the series of five papers that my colleagues John Fry, Barbara Forey and I

d8-12

publishe in Indoor + Build Environment in reply to the review paper by

Hackshaw et al'?

in the BMJ. These provide extremely detailed support for
our view that the dose-response relationship between lung cancer and ETS
exposure may be plausibly explained by (i) bias due to smoking
misclassification, (ii) confounding by fruit, vegetables, dietary fat and
education, (iii) correction of errors in one published study, (iv) inclusion of
results from all pertinent studies and (v) restricting attention to those studies

that have adjusted for age. A set of reprints of the five papers is enclosed.

I also feel the report lacks meta-analyses. I enclose up-to-date meta-

14 P
analyses " based on data summarized in another document,'” also enclosed.



7.3.1

7.3.2

7.3.3

7.4.1

"Nasal sinus cancer"

The report mistakenly considers cancers of the nasopharynx under this
heading. The two cancers should be kept separate. The evidence for
nasopharyngeal cancer is highly variable and most unconvincing, as described
in my unpublished review of "the epidemiological evidence on environmental
tobacco smoke and cancers other than the lung."® As is evident from that

. . . . 16
review, there is another relevant study that has been missed in the draft.

The evidence on nasal sinus cancer is in fact no more than it has been
for a number of years. Reasons why the evidence seems inconclusive are

. . . 6
given in my review.

Cervix cancer and ETS

. . . 1

Two relevant studies of ETS and cervix cancer have been missed.”!”
For one of these'” the title concerns lung cancer but relevant data on cervix
cancer are included. See my review® for a summary of my views. We agree

the data are inconclusive.

Bladder cancer and ETS

There is a recent study on this not considered in the Draft.'® The

evidence remains not even suggestive of a relationship.’

Breast cancer and ETS

In view of the report of the Collaborative Group on Hormonal Factors
in Breast Cancer'” that concluded, based on reanalysis of data from 53 studies,
that "smoking has little or no independent effect on the risk of developing
breast cancer," it would seem extremely unlikely that ETS might cause breast
cancer. For reasons discussed in my review,® the direct epidemiological
evidence that it does so is extremely unconvincing. I regard it as quite

amazing that the Draft should reach the conclusion that ETS definitely causes

breast cancer.

I believe that four relevant studies have been missed out.?* Note that

when all the relevant data are in, fixed effects meta-analysis shows no



7.4.2

7.4.3

7.4.4

7.4.5

Part B

association, with a relative risk estimated as 1.06 (95% CI 0.99-1.14). See my

review® for details.

Stomach cancer and ETS

. . 17,24 . .
Two relevant studies have been missed. " The evidence is not

suggestive of a relationship.®

Brain cancer in adults and ETS

. . 250, . .
Two relevant studies have been missed.”>*® The overall evidence is

inconclusive.®

Leukemia in adults and ETS

One relevant study has been missed.”’ It showed no association.

Lymphoma in adults and ETS

One relevant study has been missed.”’ It showed no association.

Other cancers in adults and ETS

As my review® demonstrates, there are also some limited data for a

range of other cancers.

Chapter 8. Cardiovascular health effects

I disagree with the Draft's conclusions about ETS and heart disease for reasons

that are discussed briefly in the enclosed unpublished review®® which is concerned

mainly with the epidemiological evidence, and at more length in an earlier published

review,” which deals with both the experimental and the epidemiological evidence.

As my unpublished review”® makes clear, there are a number of papers on the

epidemiology of ETS and heart disease that appear to have been missed in the Draft,

There are four published after 1997 that are relevant.’®

The Draft would improve from having some up-to-date meta-analyses. These

are given in an enclosed document.'*
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Attention: Environmental Tobacco Smoke
1001 | Street/ P.O. Box 2815
Sacramento, California 95812

Dear Ms Brooks

RE: EPA of California report on the health effects exposure to tobacco smoke.

I have a long standing interest in a possible causal relationship between active and passive exposure to
cigarette smoke and breast cancer. My most recent publication was:

Burton R C, Sulaiman N. Cigarette smoking and breast cancer: is a real risk emerging? Medical Journal
of Australia 2000; 172:550-552.

In that review | concluded that a causal association had not been established but was both biologically
and epidemiologically plausible and likely.

I'have read carefully and with interest the relevant pages on breast cancer and cigarette smoke
exposure contained in the first 11 pages of Chapter 7 and pages 7-91 and 7-155 of the proposed
revision to your 1997 report, which | obtained from the web address:
http://www.arb.ca.gov/toxics/ets/dreport/dreport.htm.

I agree with the conclusion that the totality of findings now provides evidence of a causative association
between both active cigarette smoking and exposure to environmental tobacco smoke and breast
cancer. The studies published since | reviewed the literature are of high quality, and taken together with
the older literature support the conclusion that has been reached in that report,

In particular, the risks associated with cigarette smoke exposure when the breast is undergoing rapid
cell division should be emphasized. That is, during childhood through puberty and in first pregnancy. |
would be pleased to provide further commentary should you require it.

Kindest regards.

Yours sincerely,

o - y
m«//&«

/:/ / / ) / /"y/’/
/ [ﬂf@“’@«é{”@fﬁﬂ e

Robert Charles Burton
Strategic Leader
International Union Against Cancer (uicc)
Head, Cancer Strategies Group
Commonwealth Government of Australia
Senior Advisor
National Cancer Control Initiative (NCch)
cc: Ms Isabel Mortara, UICC
Dr Ron Borland, QUIT Victoria
Dr Rosemary Knight, Commonwealth Government of Australia
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National Institutes of Health
National Cancer Institute
Bethesda, Maryland 20892

Robert T. Croyle, Ph.D.

Director

Division of Cancer Control and
Population Sciences

National Cancer Institute

6130 Executive Blvd., Room 6138
Bethesda, MD 20892-7338
Rockville, MD 20852 (express mail)
(301) 594-6776

(301) 594-6787 (fax)
croyler@mait. nih.gov
hitp:eancercontiol. cancer. gov/

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street / P.O. Box 2815
Sacramento, California 95812

Dear Ms. Brooks,

The Division of Cancer Control and Population Sciences has reviewed Chapter 7 on
Carcinogenic Effects in “Proposed Identification of Environmental Tobacco Smoke as a
Toxic Air Contaminant”, Draft Report Part A and B, December 2003 and is submitting
the attached comments on the report.

Thank you for the opportunity to review this important document. If you have any
questions about the attachment, feel free to contact Dr. Deborah Winn, Acting Chief,
Clinical and Genetic Epidemiology Research Branch, Epidemiology and Genetics
Research Program, Division of Cancer Control and Population Sciences, National Cancer
Institute. She can be reached at 301-594-9499, fax 301-435-5477, and email at
winnde@mail.nih.gov.

Sincerely,

@
y f
A

Robert T. Croyle, Ph.D., Director
Division of Cancer Control and
Population Sciences

National Cancer Institute

6130 Executive Blvd., Room 6138
Bethesda, MD 20892-7338

(301) 594-6776



Comments on Chapter 7 Carcinogenic Effects in “Proposed Identification of
Environmental Tobacco Smoke as a Toxic Air Contaminant’’, Draft Report Part A
and B, December 2003 by the California Environmental Protection Agency

From the

Division of Cancer Control and Population Sciences
National Cancer Institute
March 2004

The California EPA’s report on Environmental Tobacco Smoke (ETS) as a Toxic Air
Contaminant provides an excellent discussion of findings on the health effects of ETS.
The Division of Cancer Control and Population Sciences of the National Cancer Institute
appreciates the opportunity to review and comment on this report. The authors of the
report should be congratulated on this achievement. The California EPA’s previous
report has served as an authoritative reference document on ETS and health effect, and
this new report is likely to become widely read and cited. Two important changes in the
new report are the designation of ETS as causes of nasal and breast cancers. This is in
contrast to the findings of the International Agency for Research (IARC) in 2002.
Although the IARC report in the monograph series Evaluation of the Carcinogenic Risks
to Humans, Tobacco Smoke and Involuntary Smoking, Volume 83 is not yet published in
book form, the summary conclusions are available at the agency’s website:
http://monographs.iarc.fr/htdocs/indexes/vol83index.html. In view of the differences
between the conclusions of two reports and the public health implications of the new
designations by the California EPA of ETS as causal factors in the etiology of particular
cancers, the National Cancer Institute, part of the National Institutes of Health, strongly
recommends the appointment by the California EPA of an expert panel representing the
appropriate disciplines to review and to come to a consensus on the evidence on ETS and
cancer.

Some specific comments on Chapter 7 Carcinogenic Effects:

Section 7.3.1 Nasal sinus cancer
The studies listed under nasal sinus cancer appear to be for nasopharyngeal cancer, a
different anatomic site than nasal cancer, a term that typically refers to cancers of the

nose and paranasal sinuses.

Section 7.4.1 Breast Cancer



More weight should be given to the recent published findings from cohort studies in view
of their large size and ability to clearly establish exposure as occurring before recognition
of the cancers.

The meta-analysis from the Collaborative Group Study of Breast Cancer, Alcohol, and
Smoking used a simplistic characterization of active smoking in their analysis -
ever/never and current/ex-smoker - however, it is not clear why this variable would be
considered by the California EPA authors as "poor quality".

Section 7.4.1.3 Active smoking and breast cancer.

The first paragraph that preceeds the discussion of individual studies appears to be a
partial summary, but it does not synthesize the information and may be misleading. For
example, it appears that positive findings that appear only in a subgroup are not labeled
as such. The Egan study is said to show an association in either active or former
smokers. However, that study showed no overall association of smoking and breast
cancer among current smokers (RR=1.04) or ex-smokers (1.09) and so the authors
probably were referring to active and former smokers among a subset of the women.

This section needs a synthesis that assesses the body of epidemiological evidence. Since
the findings for the active smoking section presumably are included to provide evidence
about the plausibility of the findings for passive smoking and to set the stage for
discussions about consistency with ETS findings, there probably should be a synthesis
section for each active smoking section with updated information/studies. The synthesis
should clearly distinguish overall findings for smoking and breast cancer from findings in
specific subgroups.

Section 7.4.1.4. ETS and breast cancer.

Section 7.4.1.5. A new study that could be included here is: Gammon MD et al.,
Environmental tobacco smoke and breast cancer incidence. To be published in
Environmental Research in 2004, but available now through Science Direct.

The citation to Terry et al., 2002 on page 7-122 is incorrect. This study does not address
passive smoking and breast cancer, only active smoking.

There is a reference to a paper by Zhao in 1999 in Table 7.4F. However, this study is not
described in text and the reference does not appear in the list of references.

Section 7.4.1.6. This section is labeled as a summary of the evidence regarding ETS, but
it focuses only on the possible explanations of findings reported in the previous CalEPA
report and does not address findings since then. Have the limitations to the interpretation

of the findings in the previous CalEPA report been fully addressed in the more recent
studies?



Overall risks associated with passive smoking and dose response relationships should be
summarized, then focus on subsets (e.g., pre and post -menopausal), providing risks for
the subset and, where available, dose-response relationships for that subset.

Section 7.4.1.7 Consistency. Starting on page 7-136

This section addresses the qualities of the most recent studies, not the consistency among
them. To address consistency this section should include an evaluation of agreement
among the studies of ETS, including across subgroups defined by biological
characteristics (e.g., menopausal status) as well as the consistency with findings for
active smoking as well as the consistency of findings within studies that examined both
active and ETS.

Section 7.4.1.7. Strength and specificity. Recommend addressing overall risks associated
with passive smoking and the dose-response relationships curve overall, then focus on
subsets of women (e.g. pre and post menopausal) providing the risks for the subset and
the dose response for that subgroup, if available. This is an important distinction because
a finding that is homogenous across subgroups and shows a dose response relationship
must have a different biological mechanism than one that is confined to women with
particular biological characteristics (e.g., particular types of tumors, women with
particular biological characteristics such as menopausal status).

7.4.G. Add a table on post-menopausal findings. This would be useful for assessing
consistency of findings.



Roger A. Jenkins, Ph.D.
1817 Chestnut Grove Rd.
Knoxville, TN 37932-1914

USA

(865) 690-3257
mcdonaldjenkins@ TwokHikers.org

March 16, 2004

Ms. Janeite Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 | Street

Sacramento, California 95812

(916) 322-7072

Comments on Draft Technical Support Document for the Proposed ldentification
of Environmental Tobacco Smoke as a Toxic Air Contaminant Dated December 2003

Dear Ms. Brooks

Attached herewith are my comments on the initial draft report mentioned above. Since my expertise is in the area of
exposure science and analytical chemistry, | have provided comments only on Part A of the Report. In order to provide
you some perspective regarding my comments, | have also included a copy of my current Curriculum Vita.

In the interest of openness, | am disclosing to you that | was retained by Womble Carlyle Sandridge & Rice (WCSR),
a law firm in Winston-Salem, NC, that represents R.J. Reynolds Tobacco Company, to perform a detailed analysis of
the Draft Report and provide written commentary to you. However, no one from WCSR or RJ Reynolds reviewed any
of these commaents, nor discussed the substance of them with me, prior to the comments being filed with you.

For your convenience, | have enclosed a disk (yes, | know, old fashioned technology) with PDF’s of both my CV and
comments, should you decide to distribute these materials to your staff. The files have been scanned with anti-virus
software and are clean.

Thank you for the opportunity to comment on this important public issue. | look forward to the next step in the process.

Sincérely,

L M/”% ya [
Roger A, Jenkins, Ph.D.




Comments on California Air Resources Board Report:

Draft Technical Support Document for the
“Proposed Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant”

December, 2003

Comments by Roger A. Jenkins, Ph.D.
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Address questions to:

Roger A. Jenkins, Ph.D.
1817 Chestnut Grove Rd.
Knoxville, TN 37932

Phone: 865-690-3257
Email: mcdonaldjenkins@twohikers.org

Comments By Roger A. Jenkins, Ph.D. on CARB ETS Report dated December, 2003
Page 1 of 14



SUMMARY COMMENTS

The new report on the “Proposed Identification of Environmental Tobacco Smoke as a Toxic Air
Contaminant” is an attempt at a thorough review of new scientific literature with regard to emissions of,
exposures to, and health effects from environmental tobacco smoke (ETS). In some sections and
subsections, the report provides a solid analysis. However, in general, the Draft Report is woefully
inadequate, and needs substantial revisions before it should become a matter of record. After reviewing
the document, 1 have three major criticisms of and concerns about the document.

First, for its analysis of exposures of Californians to ETS, it relies too heavily on indirect indicators of
exposure to ETS and its components, such as time spent around smokers, and employs examples of
potential exposure scenarios, and attempts to model exposures from such, instead of using data available
from the scientific literature that measures exposures directly. In addition, after having used surrogate
measures of exposure, there is no attempt made in the Report to confirm the accuracy of predictions by
using previously published data.

Secondly, there is no perspective provided in the report. For a government agency to release such a
dogument without providing perspective that the public can use to interpret the data is unconscionable.
For example, much is made of the emissions of certain components, such as carbon monoxide, from
cigarettes, While 1907 tons per year of CO may sound like a lot, in fact, it is the equivalent amount of
CO emitted from a few thousand of California’s millions and millions of automobiles and heavy vehicles.
To seek to regulate smoking in the basis of emissions into the ambient environment would appear
ludicrous at best, and threatens the credibility of the entire Report.

Third, evidence is provided in the report to indicate that the constituents of ETS begin to react and
decompose within short periods of time following their emission into the ambient enviconment. Clearly,
ETS in ambient air in sunlight for any important length of time is no longer ETS. And yet the Report
provides no justification or rationale as to why the use of existing regulations that establish safe
concentrations of many of the components on interest in ETS is not an appropriate approach. ET'S is
treated like some sort of nefarious elixir that lasts forever, and yet the data provided in Section V1 shows
that this is clearly not the case. That such is not presented provides the perception that the authors of the
report are biased and have other agendas beyond the examination of ETS as a toxic air pollutant.

Finally, perhaps the most egregious transgression of the Draft Report is that of its clearly incomplete and
sometimes biased reviews of the scientific literature. This bias leads to statements that are simply
unsupportable by the scientific literature and provides for an unwarranted tone of “advocacy” that
threatens the entire credibility of the draft report. That the Draft Report selectively ignores key scientific
studies, or spends pages discussing criticisms of only selected studies, while ignoring criticisms of other
similar studies provides for a sense of bias on the part of the authors of the Report. If these errors are
permitted to stand in the final document, the report is likely to be dismissed by anyone who is not an anti-
smoking activist.

Specific comments on Sections.
Chapter 3 Chemical and Physical Properties of ETS

This is a reasonably succinct summary of major properties of the complex mixture known as ETS. There
are some errors and mis-interpretations that need to be corrected.
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Page 1TI-2,

The statement: “ ....With few exceptions (e.g., hydrogen cyanide and organic acids), sidestream smoke
contains greater mass emissions as compared to mainstream smoke (Jenkins et al., 2000) on a per
cigarette basis.....” requires some additional explanation. The reason why S§ smoke contains more
material typically is because greater mass of tobacco is consumed during smoldering, compared with
active puffing. However, many of the more basic components exist in even greater relative
concentrations because combustion conditions (air flow and fuel consumption rate) favor the production
of more basic species.

Page I11-3

In the top paragraph, the text fails to make clear that most of the mainstream smoke that contributes to
ETS is exhaled mainstream, that has been diluted in the lungs of the smoker, aged, and scrubbed of some
of its more soluble gas components.

Page 111-4

Last Paragraph The monograph to which the citation Jenkins et al, 2000 refers did not involve any new
experimental work. No measurements were made.

Page H1-5

First Paragraph: The statement ... Jn general, highly concentrated mainstream smoke has constituents
preferentially distributed in the particle phase region (Jenkins et al., 2000). Smaller sidestream smoke
particles in the ambient air can be inhaled decply into the lower respiratory tract, where they can have a
deleterions health effect.....” suggests a nearly binary distribution of tobacco smoke droplets (particles)
between SS and MS smoke. However, given the huge breadth of the distribution, the distributions of both
smokes should be considered as continuums. Also, the suggestion that somehow the slightly smaller
particle size distribution of SS may result in more deleterious health effects is not supported in the
scientific literature. While there may be differences that are statistically different in the distribution
parameters, such as the mass median asrodynamic diameter, it is not altogether clear that there is a true
functional difference in the two distributions. If there is new evidence of this, then the authors need to
cite such,

Chapter IV Production, Uses, Sources, Emissions, And Smoking Trends

In the discussion of emissions of cigars and cigarettes, there is a serious lack of perspective provided to
the reader to evaluate the refative importance of the emission.

Page V-2

Last Paragraph The work described in Djordjevic et al (2000) represents an important contribution to the
scientific literature, but it is unclear how a discussion of the carbon monoxide in mainstream cigarette
smoke bears on the discussion of ETS emissions. This is particularly true for CO, virtually all of which js
scrubbed from MS smoke once it is held in the smoker’s lungs for a few seconds.

Page IV.7

Table I'V-3 presents a summation of estimates of statewide emissions of three components of
environmental tobacco smoke, respirable suspended particulate matter, nicotine and carbon monoxide.
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The lack of any data comparing this to the same emissions from other sources is a serious flaw in the
report, since no perspective is provided for the reader. For example, how do these CO emissions compare
with those of the motor vehicles in the state? According to the EPA, each typical automobile emits 575
pounds per year of CO. So it would take less than 7000 cars to emit the same amount of CO that all the
smokers emit in California. Compared to the 15 million or so cars in the State, such a trivial comparison
threatens to undermine the potential importance of a report such as this. In terms of nicotine, no
comparative data is provided. California has a major agricultural industry, Nicotine is present in the
flesh of tomatoes, peppers, eggplant, and all the vegetables of the solanaceous family. The amount of
nicotine that is emitted by all crops is not provided so that the reader can have some perspective. The
levels of RSP that are emitted by the smoking of cigarettes, something like 365 tons per year, seems
pretty insignificant compared to other sources across the State. The report needs to provide data with
respect to power plant emissions, emissions from vehicular traffic, including releases of RSP from the
wearing of break linings and exhaust systems, and the agricultural business within California. Without
such data, the report loses much of the respect that it should have, and appears to be unnecessarily
advocative.

Furthermore, the report is unclear as to how the emission levels were calculated. When asked about this
in the March 15, 2004 review of the Draft Report, the team responsible indicated that the emissions were
calculated assuming that all the cigarettes smoked in California would contribute to ambient levels of air
pollutants, For this assumption to be rational, either all cigarettes smoked in California would have to be
smoked outdoors, or all of the components of smoke generated indoors would have to find their way to
ambient air with no losses, either through reaction or deposition on inside surfaces. Since neither of these
assumptions are rational, the estimate needs to be corrected for realistic circumstances. Otherwise, this
calculation will have no credibility.

Chapter 5 Exposure to Environmental Tobaceo Smoke

The manner in which the Chapter is written gives the appearance of placing greater reliance on modeling
studies of exposure, rather than relying on direct measurement of exposure. [f there was no data as to
personal exposure to ETS, such might be understandable. However, such is clearly not the case.
However, the Report ignores key available data that is California-specific, and appears to cherry-pick
studies for inclusion without substantial, factual information as to why certain studies were ignored. The
Chapter appears to place a great deal of reliance on modeling studies conducted in single environments
that have been manipulated, and gives lesser weight to studies of measured personal exposure,

Page V-4

There is a discussion as to “exposure to smokers™ by considering the time spent around smokers.
However, no data is presented to support the contention that time spent around smokers, or the detection
by the human that they have been exposed to ETS, results in exposures that are relevant from a clinical or
health standpoint. Based on what we know about dispersion of gaseous molecules, one can make the
argument that everyone in the state is “exposed” to some of the molecules of ETS 24 hours per day, seven
days per week. In many cases, it may be difficult to measure, because the concentrations of the molecules
would be so small. However, everyone IS exposed.

The Report fails to mention the fact at this point that strictly speaking, “exposure” is the product of time
and concentration of material to which one is exposed. To discuss “time” of exposure only addresses one
haif of the exposure equation. Whether or not an individual is “exposed” is really jrrelevant. The more
important question is: how many individuals have exposures (the products of concentration and time)
that are clinically significant? Let me draw from a personal example. 1 typically jog throu gh our
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neighborhood about 5 — 6 days per week. Since I jog in the early evening, there are a fair number of
vehicles that pass me on the streets. | have a pretty sensitive olfactory system, and I can smell tobacco
smoke at pretty low levels. In fact, I can smell it when smokers drive by in their cars, even with the
windows rolled up. OK, if I can smell it, | KNOW I am getting exposed. However, is their a single
physician willing to get up and say that such an exposure is truly damaging to my health, or even the
cumulative effect of all the exposures I have received in the 15 years of jogging in this subdivision has
any sort of clinical significance? To simply say that a person is exposed provides no useful information,
because no perspective on the degree of exposure is provided.

Page V6

The comment is made that solanesol can not be a good marker for ETS outdoors because it degrades in
sunlight. Well, so do many other ETS constituents. Based on National Academy of Sciences criteria for
good markers, it would sound like solanesol would do a good job tracking those constituents that degrade
in sunlight. Also, it is true that solanesol levels can be low, but one can adjust sampling times or sample
collection flow rates to compensate for such. It is true that there are no good commercially available
standards for 3-EP. However, under standard protocols for analysis of nicoting and 3-EP, 4-EP elutes at
essentially the same time and has been used by several laboratories for a standard.

Page V7

The new CARB study is introduced. However, the study appears to focus solely on nicotine, and as such,
is subject to the limitations of this marker, which are not acknowledged in the material provided. Also,
very high flows are used for sampling through large XAD-4 cartridges. Has this sampling approach been
validated? Clearly, the fact that this study has not been reported in the peer-reviewed scientific
literature needs to be acknowledged so that readers and scientists can weight its value accordingly,
relative to the host of other exposure studies that have been through peer-review.

Also, several peer-reviewed studies have clearly demonstrated that because of its highly absorptive
nature, nicotine can rernain in the air hours or days after smoking has ceased. It does not appear that the
Report acknowledges this limitation of nicotine as a marker.

Page V-9

Given the discussion in Chapter VI (see below), that acknowledges the degree of dilution/dispersion of
ETS, interaction with UV light and other contaminants, discussion of “ETS” in ambient air, after a
significant amount of time has passed, seems incongruent with the findings of Chapter 6. The authors of
the Report present no supporting data to indicate that ETS survives with most of its primary constituents
intact for any length of time. Such provides the serious impression on the part of the reader that “one hand
does not know what the other is doing” in this Report. As such, such an inconsistency threatens the
credibility of the entire Report.

Also, the Report begins a discussion of modeling of ETS concentrations in different scenarios. Modeling
can be a useful approach in the absence of direct measurements. However, direct measurements are
straightforward to conduct, and modeling can suffer from focus on one or two experiments and over-
extrapolation of the data.

Page V-10

Near the bottom of the page, the statement is made that other sources of RSP contribute much less to
indoor levels of RSP than does ETS. However, no data is cited to support this claim, except ANOTHER
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CARB report on ETS. In addition, the comment ignores the wealth of scientific, peer-reviewed data
which indicates that for most exposures of humans, in all but the most tobacco-smoke polluted
enviromments, ETS contributes substantially less than half of the RSP. (See Jenkins et al, 2000, cited in
the Report.) It is easy to determine the relative contribution of ETS if one measures solanesol levels in
indoor air.

Page V-13

I believe it is here that the report performs an analysis of ETS concentration measurements in indoor air in
California and elsewhere. Interestingly, the report ignores the data obtained from the so-called 16 Cities
Study (Jenkins et al, 1996) in which Fresno, a California city, was one of the Cities in which monitoring
was conducted. The data has been available for the entire study, segregatable by city, for years through
the Sapphire Group (eg. Graves et al, 2000), and yet, the authors of this report chose to ignore this key
piece of data. For example, 55 subjects in Fresno reported being exposed to the smoke of 1 or more
cigarettes. Respirable suspended particulate matter (RSP) 24 hour time weighted average (TWA)
concentrations ranged from 3.9 - 190.1 pg/m’. 24-hr TWA nicotine levels ranged from 0.0 ~ 5.66 ug/m’.
To ignore such relevant data in the Report is inexcusable.

Page V-16

Why the authors would use the Graves et al (2000) manuscript to summarize the results of the so-called
16 Cities Study (Jenkins et al, 1996), when the Graves study focuses on non-smoking workplaces, is not
justified in the text. Why not cite to the original study (Jenkins et al, 1996), that segregates data
according to both smoking and non-smoking workplaces, or the derivative manuscript that specifically
focuses on data analysis of workplace exposures (Jenkins and Counts, 1999)? Also, focusing on the
Graves et al (2000) data presentation results in a data analysis that is grossly in error, and such errors give
the impression of biased data analysis, which detracts from the entire report. For example, a claim in the
Report is made that “ ... results are somewhat low relative to other similar studies ....” However, no
supporting data is provided to substantiate the claim. In fact, the comparison of mean 16 hour TWA away
from work levels in smoking homes for RSP and nicotine for the 16 Cities Study (Jenkins et al, 1996), 44
and 2.71 pg/m’ , respectively, compares quite closely to that reported by Leaderer and Hammond (1991)
of 4.1 and 2.17 pg/m’ .

Secondly, the Report indicates that demographics unrepresentative of the US population are responsible
for lower exposure concentration levels. However, the Report fails to cite any other manuscripts where
demographic data was reported for the subjects and fails to criticize any other studies, such as the
aforementioned Leader and Hammond work, for skew demographics. (In the case of the Leader and
Hammond 1991 manuscript, all the data was obtained from 47 homes in two counties in New York State.)
The report fails to cite any other manuscript in the scientific literature that reports direct personal
exposure to ETS that achieved a truly demographically representative sample of the US population. Such
biased data analysis provides an unnecessarily advocative tone to the Report. In addition, the 16 Cities
Study is criticized for having a lower population of smokers than the US population at large. And yet the
study is clear that it only focused on non-smokers and that smokers were specifically excluded from the
population studied. The authors of the CARB report need to clarify their statements,

Page V-17, Table V-6
This table completely ignores several important studies, including 74 from Keith Phillips’ team at

Covance Laboratories (see references), Sterling et al, (1996), Trout et al, (1998), Maskarinec et al, (2000,
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Jenkins et al, (2001). Such omissions gives the perception, incorrectly or otherwise, that the authors of
the report are “cherry-picking” the data that they are providing to decision makers.

Page V-22

In the discussion of RSP studies performed in California, the Report has ignored again the publicly
available data on Fresno produced from the 16 cities Study (Jenkins et al, 1996). For example, for 27
Fresno subjects in truly smoking homes, RSP exposures ranged from 40 - 3324 pg-hr/m’, Additional
data is provided on ultraviolet absorbing particulate matter (UVPM) and fluorescing particulate matter
(FPM) as markers for combustion derived particles, and solanesol-derived particulate matter (Sol-PM) as
a marker for tobacco derived particulate matter.

Page V-23

In a discussion of studies of RSP outside California, the Report devotes an entire paragraph to an
unpublished, un-peer reviewed study reported on James Repace’s web site. This study employed a
nephelometer (MIE Personal DataRam (pDR)1200) for analysis of RSP concentrations. However, the
Repace report ignores a body of data in the scientific literature that indicates that such nephelometers
over-report actual concentrations. Indeed, in a recently published peer-reviewed manuscript (Jenkins et
al, 2004), the pDR has been shown to over-report the concentration of ETS RSP by a factor of 2. That the
CARB Report does not mention the lack of disclosure of over-reporting itlustrates the problem of over-
reliance on non-peer reviewed data. It also detracts from the potential credibility of the entire report.

Page V-24

Table V-8 This table ignores several other published studies (Phillips et al, etc). In addition, it cites the
Graves et al (2000) manuscript from the 16 Cities Study, (that focuses on non-smoking workplaces) and
references its UVPM data, when RSP data is cited in the original study (Jenkins et al, 1996).

Page V-27

In the discussion of other ETS constituents, all of the literature on levels of 3-ethenyl pyridine seems to
have been ignored. For California, this would include the Fresno data from the 16 Cities Study, and for
elsewhere, would include both the series of studies from Phillips et al, Georgiadis et al (2001) on ETS and
PAM’s, and the work by Heavner et al (1996) on VOC’s in homes. Instead, the Report focuses on an
unpublished, non-peer reviewed study by Repace.

Page V-30
Modeling Studies

There is too much reliance on the use of the term: “exposed” to ETS. The criteria for what constitutes
exposure is not adequately defined in this part of the report, and yet there is clearly a huge range of
potential exposure magnitudes from a given observation. For example, suppose two individuals report
“exposure” to the smoke of one cigarette. One of them lives in a smail house trailer with a spouse, while
the other walks past a smoker as he enters an airport. Both of these individuals have been “exposed.” But
the true exposures (ie, the product of concentration and duration) of the two individuals may vary by a
factor of 100 or more. Frankly, to use the term “exposed” without reporting other factors is both
potentially misleading and certainly obfuscative.

Comments by Roger A, Jenkins, Ph.D. on CARB ETS Report dated December, 2003
Page 7 of 14



Modeling studies should only be relied upon where there is an absence of personal exposure data from
which to draw. The statement cited by the report regarding the amount of acrolein inhaled by the US
population annually is so bizarre and off-target as to be embarrassing that the Report authors chose to
include it. It may be that Americans inhale a total of 260 kg of acrolein per year, but they also eat
something on the order of 7 billion kg of fat per year. This sort of statement provides the perception that
the Report is unnecessarily advocative.

Page V-31

The discussion of a National Ambient Air Quality Standard applied to this issue seems inappropriate,
since the air in at least 50 % of private residences would violate such a standard routinely, even if no
smoking was occurring.

Also, in the modeling discussions, there is no comparison made to direct measurements of either
concentration or exposure. That is not to say that models can not be accurate. It is just that some effort
needs to be made to compare with real data where available. For example, an analysis of data obtained in
the 16 Cities Study for Fresno, CA for subjects living in homes where cigarettes were observed to have
been smoked, median15.5 hour personal exposure TWA concentrations for RSP were 21 pg/m’, and the
80™ percentile value was 42.2 pg/m’ . 95" percentile value was 88.3pg/m’.

The Repace presentation at the 2000 ISEA meeting is cited. Such is fine. However, if presentations are
to be cited in this document that have not been published in the peer-reviewed scientific literature, then a)
they need to be referenced in the text as such, and b) all presentations presented relevant to the subject
matter must be cited and discussed. Many, many presentations relevant to ETS concentrations have been
reported at scientific meetings in the last ten years, including the same meeting in which the
aforementioned presentation was made, but their results have not been included in the data analysis. Such
gives the perception that the authors of this section of the report are cherry picking the studies that
provide results that suit whatever agenda they may have.

Summary of Indoor Data
Page V-33

The statement that RSP Jevels in offices and restaurants where smoking is permitted range from 100 -
400 pg/m’ is not supported by any literature cited in the text (ie, there are no citations). Furthermore, it is
incongruent with reported scientific literature. For example, in the work by Maskarinec et al (2000) cited
in the Report, the median RSP concentration for non-bar areas in restaurants and bars was 66 pg/m° and
82 pg/m’* respectively. 80" percentile levels of RSP were 117 and 228 pg/m’ respectively. Ina
manuscript not cited by the report, but clearly relevant (Jenkins et al, 2001), 72 samples acquired in 26
offices and cubicles in one large office building where smoking was unrestricted exhibited median and
80" percentile RSP concentrations of 29.9 and 46.1 pg/m’, respectively. Detailed thorough reviews of the
scientific literature (eg, Jenkins et al, 2000) have usually demonstrated median or mean RSP levels in
smoking offices to be less than 100 pg/m’,

Citations on this page are inadequate or confusing. For example, Repace (in press) is cited, but there is no
citation in the list of references provided that a particular manuscript has been accepted for publication in
a peer reviewed journal but not yet published. Ott, et al, 2003, is cited, but is not reported in the reference
list. In addition, the work of Phillips et al, constituting a massive study of personal exposure to RSP is
ignored, as is the work of the TEAM study.
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Page V-34 Table V-9

The “estimate” of RSP levels in homes (presumably smoking homes, although this is not called out)
ranging from 300 — 5,500 pg/m’ is simply unsupported by the scientific literature. The authors of the
Report need to support this claim clearly. In addition, to state that such estimates represent “the best
concentration estimates for each microenvironment” borders on the preposterous, and acts to destroy the
credibility of this Report,

Page V-34
Exposure Estimation Scenarios

At first blush, it may appear that providing a variety of exposure scenarios for representative situations
might be a useful exercise. However, the devil is in the details, and for these cases, the details of
exposure scenarios described suggest that such analyses have little basis in reality. Two examples are
illustrative.

Consider Scenario C1, the Children’s Low Exposure Scenario. The only source of exposure that is
calculated is for the child playing outdoors in an area that is adjacent to a neighboring business’s smoking
area. As a surrogate for the concentrations to which the child is exposed, the authors of the report use the
mean level of the outdoor smoking area outside a business. It should be noted that a) the CARB outdoor
analysis (Appendix C) has not yet been reported in the peer-reviewed literature, nor is there any evidence
that it has been accepted for publication. A review of the details in Appendix C reveals that, inexplicably,
the investigators used an unconventional method for collection of ETS nicotine (sampling at 15 L per
minute). There is no data provided to indicate that the methodology (either sampling or analysis) is
comparable in performance to the widely accepted ASTM method for airborne nicotine (ASTM, 2001)
nor whether the sampling and analysis method used has been reported in the scientific, peer reviewed
literature. From what I can determine, it has not. (It should be noted that in a review of Appendix C, that
discusses the analysis of the ambient air nicotine samples, I was unable to find any reference to the use of
an internal standard for the GC/MS analysis of nicotine. If this proves to be the case, and the analytical
lab really did employ an inherently non-quantitative technique (mass spectrometry) in an attempt to
provide quantitative data without the use of an internal standard, the value of all the analytical results are
called into question. It may be likely that the study would have to be repeated with better laboratory
practices.)

Additional examination of the sampling scenario provides no data as to the actual size of the smoking
areas. However, we do know that one of the samplers was placed on the edge of the smoking zone and a
second sampler placed in the center of the area. Mean concentrations for the center and edge of the
smoking area were used as a surrogate for the concentration to which a child playing in an area adjacent
to the smoking area would be exposed. This strains credibility, since it would seem that, given the likely
distance of the child in its play area from the actual smoking area and the likely dispersion of the ETS, the
best concentrations to use would have been the background concentrations determined from the outdoor
measurements. The child is not going to play in the middle of the smoking area, yet these are the
concentrations that are used. This kind of scenario description severely diminishes the utility of the
approach.

A second example is simpler. Scenario T1 is the Business Traveler scenario. This scenario includes a
non-smoking business traveler standing outside an airport for one hour in a designated outdoor smoking
area. Itis extremely difficult to imagine how such would occur, realistically. A five-minute CXpOSUre
duration might have been more credible,
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These two examples suggest that the authors of the Report were secking to boost exposure levels in these
scenarios by using unrealistic situations. The authors need to revisit each scenario, and use both realistic
concentrations (for example, background nicotine concentrations for the child) and realistic durations.
Without doing this, the examples provided have no useful value, and damage the overall credibility of the
report. Given the quality of the existing scenario, the statement on Page V-34 that a statewide analysis
exposure estimate would be “less informative” than the examples provided is simply not true.

Section ¥ Biological Markers of Exposure to ETS
Summary comments and concerns are as follows:

1. In many places, the review of the scientific literature is incomplete. Key data presentations have been
ignored,

2. Criticism, either direct or thinly veiled, is leveled at some but not all of the studies. This provides an
unnecessarily advocative tone to the Report, which seriously diminishes its credibility. 1f the authors
believe that an analysis of the strengths and limitations of studies are useful to the discussion, then such
an analysis must be performed on all of the studies considered for discussion.

3. No analysis was performed on the only California~-specific data set available for personal exposure to
nicotine and salivary cotinine levels, despite the fact that such data has been publicly available for years.

4. There is discussion of biomarker levels in smoking mothers, but no effort is made to rationalize its
connection with the topic of section: biomarkers and ETS exposure.

5. There are no substantive conclusions for this section with regard to the stated objective (page V-50) to
examine “the utility of biomarkers to assess the extent of exposure to ETS.” The “conclusion,” that
cotinine in body fluids can be used to distinguish smokers from ETS exposed individuals, is hardly a
quantitative assessment, and ignores key scientific findings in the area. These are a) overall indicators of
exposure (number of cigarettes observed to have been smoked near subjects, smoking/non-smoking
home/workplace classification groupings, etc, show proportional increases in cotinine levels for
increasing nicotine exposure when data from individuals is composited into larger groupings. (This may
be due to dampening of individual differences in metabolism.); b) individual cotinine levels, while
having statistically significant correlations with nicotine exposure, appear to bave little quantitative
predictive capability (in other words, one cannot use cotinine level to quantitatively predict an
individual’s exposure to within a factor of 2, or even 5); ¢) models based on metabolism of nicotine by
smokers appear to be unable to quantitatively estimate the magnitude of inhaled dose of nicotine; and d)
other biomarkers of tobacco specific constituents, such as tobacco specific nitrosamines, may ultimately
be useful for qualitative or even semi-quantitative indicators of inhaled ETS dose. However, the
analytical challenges of measuring extremely trace quantities of these markers in biological fluids are
preclude their applicability to broad studies of ETS dose at this time.

Specific Comments;
Page V.54

The 16 Cities Study was not performed by LaKind et al. The 1999 manuscript is a further analysis of the
data reported first (and conducted by) Jenkins et al, 1996,

If it is important to provide the reader with funding sponsorship or affiliation of authors, then full
disclosure should be made for all anthors cited: eg. Smith et al, 2005, well-recognized anti-smoking
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advocates, reported ...... Frankly, if the data have been reported in the peer reviewed literature,
sponsorship or the personal preferences of the authors should not be considered in the analysis. Period.

Also, Dietrich Hoffmann’s name is incorrectly spelled at the bottom of the page.
Page V-55

The statement that the EPA had raised a multitude of concerns (unspecified) regarding the 16 Cities Study
in some post hearing commentary in February of 1996, when the peer-reviewed manuscript was not even
published until December 1996, suggests that the authors are bending over backward to appear as
advocates, rather than dispassionate, unbiased assessors of the scientific data.

Also, it should be noted that the 16 Cities Study reported personal exposures, and the work described in
Hammond et al, 1999 are area concentrations of ET'S nicotine. As such, the two data sets are not
comparable.

Finally, the statement is made that personal exposure nicotine concentrations reported by Phillips et al
(1998) in Prague are lower than in comparable studies. The reference to comparable studies is unclear.
Do the author’s mean compared to Phillips” other studies (most of which have, inexplicably, not been
even cited by the report). Do the author’s mean lower than the US 16 Cities Study? Whatever studies that
are considered truly comparable to the Phillips work (large number of subjects, careful segregation of
exposure types, breathing zone personal monitoring) need to be specifically cited here.

V-58

“The .... validity of workplace nicotine levels has been challenged...” Which workplace nicotine levels?
Those reported by Phillips for Prague? If the authors want to critique individual studies, then the
criticism needs to be spelled out and it needs 1o be done for all studies that are included in the data
analysis. My suspicion is that the authors are referring to a criticism of the 16 Cities Study (Jenkins et al,
1996) published many months prior to the publication of the peer-reviewed manuscript. To include such
comments without specifying the criticism gives a tone of apparent bias to the entire Report.

Also, despite the fact that the data from the 16 Cities Study for Fresno (nicotine exposure and salivary
cotinine levels that could have been analyzed) has been available for years (see the last page of Graves et
al, 2000, or http://www.ornl.gov/sci/csd/Research_areas/ecms rd_etsce 16cities.html), the authors of the
Report did not analyze that data.

Finally, the analysis by LaKind et al (1999) of salivary cotinine levels from the 16 Cities Study shows
median salivary cotinine levels for subjects only exposed in the workplace (Cell 3, Table V-15) of 0.347
ng/mL. When corrected for typical differences between saliva and serum cotinine levels, the levels
reported by Pirkle et al (1996) for subjects exposed only in the workplace wounld be 0.40 ng/ml.. To
report a eriticism of the 16 Cities Study by EPA regarding workplace nicotine levels, and then have the
actual cotinine values reported by two independent groups be nearly indistinguishable makes not sense.
This sort of biased data presentation jeopardizes the credibility of the Report, and calls other conclusions
by the authors of the Report into question,

Page V-59

The original data analysis of salivary cotinine and nicotine exposure from the US 16 Cities Study (Jenkins
and Counts, 1999b) is not even cited in the references for the chapter. Also, the presentation of the
cotinine data from NHANES 111, reported in Pirkle, (1996), even though it is segregated such that it
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would be directly comparable to that reported by LaKind et al (1999) is missing from this analysis. In
addition, the whole body of Phillips’ work (eg, Phillips et al, 1998, efc) is not referenced or discussed in
the Report. This one page affords several examples of inadequate literature review, reporting and
analysis of the applicable scientific literature for this Report. It would be easy for the reader to draw the
conclusion that if these key studies are not considered, other key investigations in other parts of the report
have been ignored.

Page V-65

The authors need to clarify the relevance of maternal smoking biomarkers to the topic being discussed in
the Report. Such is not evident on this page.

Chapter 6 Atmospheric Persistence

The discussion in Chapter 6 is interesting. A considerable about of data is presented to suggest that the
lifetime of various components is, in some cases, is fairly short. However, there is little attempt to
discuss the rationale of using outdoor air markers (such as the iso-alkanes or ante-isoalkanes) as long term
markers for ETS in ambient air when many of the components of ETS have relatively short half lives
outdoors, This apparent inconsistency needs to be addressed.

Page VI-1

The statement * .....Alternatively, as ETS ages, semi-volatile constituents of E'TS, such as nicotine, may
shift from particulate phase to the gaseous phase.....” scems to be incongruent with the latest scientific
evidence regarding the state of nicotine in ETS. Most nicotine in fact is in the vapor phase of ETS
(mainly emanating from sidestream smoke) as the ETS begins to form. A much better example of the
shift from particle phase to vapor phase would be neophytadiene or n-CoyHse.

Page VI-2

The data reported in Table VI-1 presents a large range of atmospheric lifetimes for known constituents of
ETS. The reported range is 5 minutes to 12 days. Given this data, and the likely reactivity of many of the
other constituents of interest, it seems very hard to make a case that what we refer to as “environmental
tobacco smoke” is likely to maintain much of its character after a few tens of minutes in the outdoor air.
Given such, one would have expected for the Report to provide some rationale as to why it is reasonable
to consider ETS wholistically as a toxic air contaminant. Such is missing from this report. Without a
clear, strong justification as to why we should consider ETS as some sort of single entity, when it is
clearly not such, it would seem that the pollution which results from ETS best be considered on a
constituent by constituent basis. Many of the compounds of interest are already regulated under a variety
of regulations. No compelling evidence is provided for the case that ETS survives as an entity and should
be considered as such,
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University of California, Irvine

March 1, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street / P.O. Box 2815
Sacramento, California 95812

RE: Comments on Proposed Identification of Environmental Tobacco Smoke as a Toxic Air
Contaminant, Draft Report, December 2003

Dear Ms. Brooks,

Thank you for providing an opportunity to comment on the draft staff report on Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant. My experience on
the health effects of air contaminants includes 30 years of study of air pollution in California as a
director of the Air Pollution Health Effects Laboratory in the College of Medicine at the
University of California, Irvine, and performance as a principal investigator on numerous
relevant grants and contracts funded by state (ARB, DHS, TRDRP and TSRTP), federal
(NHLBI, CDC, EPA and NIEHS) and private (EPRI, SCE, and NIPERA) agencies. In that
regard, I have consistently seen that a critical factor in human health effects is the dose of
contaminant actually delivered to target tissues in the body.

My main concern with the draft report is its failure to clearly state that the doses of
environmental tobacco smoke (ETS) that are experienced outdoors by nonsmokers in California
are very small. and thus extremely unlikely to lead to any significant adverse health effects. The
associations between ETS and adverse health outcomes are related to indoor/in vehicle
exposures, which are very high in relation to outdoor exposures of nonsmokers. Thus, the
adverse effects described in the draft report are not relevant to a consideration of identifying
outdoor ETS as a potential Toxic Air Contamint (TAC).

Should the state entertain listing indoor ETS as a TAC, another issue should be
addressed. An area of current research emphasis is that of the influence of tobacco smoking on
levels of aggression. Frankly, existing human studies are somewhat contradictory, and animal
studies have only begun to look for possible mechanisms. For in-home smoking, there may be
risk tradeoffs between the direct health risks of ETS and the risks of increased violence.

It is important that public health professionals and the public focus on risks that are not
trivial, because the resources available are limited. Spending time and money on negligible
exposures diverts attention from more serious public health problems. Also, where there are risk

Department of Community and Environmental Medicine
College of Medicine e 100 Faculty Research Facility e Irvine, CA 92697-1825
(949) 824-5860  FAX (949) 824-4763



Comments on Proposed Identification of

Environmental Tobacco Smoke as Toxic Air Contaminant
March 1, 2004

Page 2

tradeoffs from regulations, those tradeoffs must be clearly identified and objectively assessed. In
summary, the draft report appears to magnify the potential effects of a negligible exposure to the
extent that it is misleading.

Again, I appreciate the opportunity to provide this brief comment.

Sincerely,

! m)w Y s ‘?/’~t

o

A

Robert F. Phalen, Ph.D.
Professor and
Director of the Air Pollution Health Effects Laboratory
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DEPARTMENT OF PATHOLOCY & LABORATORY MEDICINIG
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10833 115 CONTI AVEENULG
LOS ANGLELES, CALIFORNIA 900951732
Ms. Janette Brooks
Chief, Air Quality Measures Branch
California Air Resources Board
Attention: Environmental Tobacco Smoke
1001 I Street '
P.O. Box 2815
Sacramento, CA 95812

Dear Ms. Brooks:

I would like to respond to your invitation for written comments
concerning your recent report, “Proposed Identification of Environmental
Tobacco Smoke (ETS) as a Toxic Air Contaminant, November 2003. I
specifically would like to comment on the section that deals with the risk
assessment of ETS and breast cancer.

I am a Professor of Pathology at UCLA, a breast cancer researcher
and practicing breast pathologist and I am very much interested in
studying the etiologies of human breast cancer and defining the
molecular mechanisms behind this very important disease of women.

The current draft of the present report of the Air Resources Board
starts out by saying that the evidence linking ETS and breast cancer has
considerably strengthened since the 1997 Report was published. The
1997 Report entitled, “Health Effects of Exposure to Environmental
Tobacco Smoke”, considered the relationship of ETS with breast cancer
inconclusive and made the statement that this relationship must be
interpreted cautiously (1). The current draft of the present report states
“In comparison to studies reviewed in the previous OEHHA report
(Cal/EPA, 1997) current epidemiological and toxicological data are
substantially more indicative of a positive association between ETS
exposure and breast cancer risk.... Overall, the weight of the evidence
(including biomarker, animal and epidemiological studies) is consistent
with a causal association between ETS in breast cancer J(2).



Let’s begin with the biomarker studies. The biomarker studies
consist of the demonstration that polycyclic aromatic hydrocarbons
(PAH) were found in breast tissue of subjects and higher levels were
found in their tumors. The levels of PAH adducts were not observed
however to be associated with current active or passive smoking
exposure. If one examines all the tissues of the body, the highest levels of
PAH-adducts are actually found in heart tissue (3), a tissue that does not
give rise to cancer and a tissue that is therefore resistant to the effects of
smoking-related carcinogens. So the absolute or relative levels of PAH-
adducts in of themselves do not constitute a meaningful biomarker. If
evidence of molecular damage from the adducts such as mutations could
be shown in breast tissue such as the characteristic G—T transversion of
PAH or if, phenomenon related to genomic instability, such as loss of
heterozygosity (LOH) or microsatellite instability as has been shown to be
present in bronchial tissues of smokers (4,5) had been demonstrated in
breast tumors of people exposed to ETS that in fact would be evidence of
a biomarker. PAH-adducts alone for the reasons cited are not enough.
Therefore the weight of biomarker evidence does not support a causal
association between ETS and human breast cancer.

Animal models purporting an association of ETS and breast cancer
are also lacking. Most animal models of breast cancer are mouse models
and are related to either the mouse mammary tumor virus (MMTV) or the
genetically engineered mouse (GEM) where certain oncogenes such as
myc and neu are overexpressed (6). There are only a few models of PAH-
induced mammary tumors, the most common example of which is
dimethylbenzanthracene (DMBA). However carcinogen-induced
mammary tumors including DMBA are not metastatic (6). Hence the
scarcity and overall relevance of these murine models to ETS and human
breast cancer is questionable. Certainly the weight of the evidence
provided by these animal studies is not sufficient to show a causal
association between ETS in breast cancer.

Past epidemiological studies really have provided the weight of the
evidence suggesting a causal association between ETS and human breast
cancer but the current draft of the present report either ignores
mentioning or does not give the appropriate weight to recent studies
which refute this association. Before I cite and discuss these recent
studies, I would like to point out some of the shortcomings of many of
the previous studies which the current draft cites.



Firstly, it is important to emphasize that human breast cancer is a
heterogeneous disease consisting of both life-threatening variants,
breast-threatening variants and innocuous variants which are incidental
findings. Obviously the first of these disease types is of more concern to
the general public than the last of these types. The vast majority of the
epidemiological studies cited in the current draft lumps all of breast
cancer together. The few studies which look at breast cancer mortality
(the first of these disease types) find no association with ETS.

Secondly, it is important to emphasize that the data demonstrating
a relationship between ETS and human breast cancer must do so in a
biologically plausible manner. If there indeed is an association between
ETS and human breast cancer, there must be an association between
mainstream smoking and breast cancer and the latter association must
be stronger. That is so because the carcinogenic exposure is greater with
mainstream smoke. Yet none of the epidemiological studies which the
current draft cites show a greater association with mainstream smoking
(7-11). An argument advanced to reconcile this disparity is that the
control group may have consisted, in part, of people exposed to ETS and
thus had a higher rate of breast cancer than would have been expected
(2). Differences in breast cancer incidence between this control group
and the smoking group would have therefore been minimized. However
even this argument would fail to explain why the rate of breast cancer
was not higher in the smoking group. The smoking group would consist
of subjects exposed to mainstream smoke and hence to the maximal
levels of carcinogens. The control group even if it was composed of never
smokers and subjects exposed to ETS would still have an overall reduced
level of carcinogen exposure and therefore a reduced incidence of breast
cancer compared to the mainstream smoking group. But that was not
what was observed. Smokers did not have a higher incidence of breast
cancer than ETS exposed subjects.

Thirdly, none of the epidemiological studies mentioned in the
current draft propose a credible biological mechanism to explain the
observations of the study on the relationship of ETS to breast cancer. For
example, there is no demonstration that people exposed to ETS have a
higher level of cotinine or a higher level of DNA adducts or more
mutations in their breast tissue than controls.

Fourthly, the present draft cites many studies with very small
numbers of patients (8,12). When dealing with relative risks or odds
ratios in the 1.x range, large numbers of subjects are essential for
conclusions of statistical significance.



Fifthly, the present draft cites studies which are mainly
retrospective and not prospective in nature (10,11,12). Retrospective
studies are inherently much weaker than prospective studies. Only a
single prospective study (13) is cited by the present draft. This study by
Jee et al. showed an increased incidence of breast cancer in spouses
exposed to ETS from their husbands’ smoking but whether this
association rose to statistical significance can be raised.

Sixthly, some studies cited in the present draft, eg. Lash et al. (11),
published in 1999 and showing an association between ETS and breast
cancer were refuted in subsequent studies by the same authors, eg. Lash
et al. (14) in 2002.

Seventhly, the studies linking genetic polymorphisms with breast
cancer risk and ETS are inconclusive or show no association between
ETS and breast cancer irrespective of polymorphisms (15,16).

Finally and most importantly the present draft fails to cite or
properly acknowledge the importance of recently emerging powerful and
compelling prospective studies published since 2000 all of which have
showed no association between ETS and breast cancer (17-20). These
prospective studies have the power of large number of subjects enrolled
and have been published in peer reviewed journals of the highest impact
factors. In the first study, the Reynolds study (2004) (17), which was just
recently published, it was found that current smoking was associated
with increased breast cancer risk relative to all nonsmokers in women
without a family history of breast cancer but not among women with
such a family history. Furthermore, breast cancer risks among never
smokers reporting household passive smoking exposure were not greater
than those among never smokers. Their study provided evidence that
active smoking but not passive smoking exposure may play a role in
breast cancer etiology. In the second study, the Wartenberg study (2000)
(18), the authors concluded that, “In contrast to the results of previous
studies, this study found no association between exposure to ETS and
female breast cancer mortality. The results of our study are particularly
compelling because of its prospective design as compared with most
earlier studies, the relatively large number of exposed women with breast
cancer deaths and the reporting of exposure by the spouse rather than
by proxy”. The third study, Nishino et al. (19), and the fourth study,
Egan et al. (20) are also both prospective studies showing no relationship
between ETS and breast cancer.

Because of all these cited reasons, 1 am concerned that the

conclusion of the present draft concerning the relationship between ETS
and breast cancer simply is not supported by the data and that the most
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recent and most powerful studies have not strengthened the association
between ETS and breast cancer but actually weakened it. It is important
in considering the totality of evidence not simply to add up the studies
for and against an observation but to rank order the studies. All studies
in science are not created or conducted equally ! For example studies
with large numbers of subjects, all other things being equal, are superior
to studies with a small number of subjects. Prospective studies, all other
things being equal, are superior to retrospective studies. Studies
published in highly regarded peer reviewed Journals with high impact
factors (the average number of times their articles are quoted by other
studies), all other things being equal, are superior to studies published in
less known journals with low impact factors. Studies which are peer-
reviewed are superior to studies which are not peer reviewed such as
letters to the editor, etc.

Simply stated, the studies which show no association of ETS with
breast cancer are prospective, comprised of large numbers of subjects,
recent and published in journals of the highest impact factors (17-20).
The studies which show a relationship of ETS with breast cancer are
retrospective, comprised of a small number of subjects, older and
published in low impact journals (8,10,12) or published not as peer
- reviewed articles at all but rather as letters to the editor (21,22).

It is also pertinent to point out to the Air Resources Board that
another environmental protection agency, the International Agency for
Research on Cancer, whose overall mission is similar to that of the
California Environmental Protection Agency and who, in the past, has
warned the public about the risks of smoking and the dangers of ETS
issued the following report in 2002: “Concerns that breast cancer or any
other cancer not caused by active smoking might be caused by
involuntary smoking is unjustified by the evidence” (23). Their report
further goes on to state: “The collective evidence on breast cancer risk
associated with involuntary exposure of never smokers to tobacco smoke
is inconsistent. Although 4 of the 10 case control studies found
statistically significant increased risks, prospective cohort studies as a
whole and, particularly, the two large cohort studies in the USA of
nurses and of volunteers in the Cancer Prevention Study II provided no
support for a causal association between involuntary exposure to tobacco
smoke and breast cancer in never smokers. The lack of a positive dose
response also argues against a causal interpretation of the findings.
Finally the lack of an association of breast cancer with active smoking
weighs heavily against the possibility that involuntary smoking increases
the risk for breast cancer, as no data are available to establish that
different mechanisms of carcinogenic action operate at the different dose
levels of active and of involuntary smoking.”



Certainly both mainstream smoking and exposure to ETS are not
good things for our society to have to deal with and it would be best if
these practices could be eliminated. But it is important to accurately
evaluate which diseases are and which diseases are not associated with
either exposure.

One may ask what is the danger of overstating a potential risk
factor in the etiology of any disease. The danger is that it will detract
from finding the real culprit. In the case of breast cancer, we really do
not know what the cause of the disease is and we need to find out. We
need also to identify the major risk factors (both environmental and
genetic) to explain sporadic breast cancer, by far the most common type
of breast cancer.

As presently stated, the current working draft of the Air Resources
Board claims that overall, the weight of the evidence (including
biomarker, animal and epidemiological studies) is consistent with a
causal association between ETS in breast cancer. I fear that this current
draft has not given enough weight to the newer emerging prospective
studies that have been published in outstanding peer review journals of
high impact factors that show no association of ETS with breast cancer
and has ignored the recent 2002 report of the International Agency for
Reseach on Cancer that also concludes that there is no such association.
These studies should be acknowledged and the report’s conclusions
about the association of ETS and human breast cancer should at least be
modified in the face of this new emerging data.

I would hope that the arguments advanced in this letter would
cause the Air Resources Board to at least rethink its position on this
matter.

I wish to disclose to the Air Resources Board that 1 was contacted
by R.J Reynolds and asked to review the current draft of the report of
Chapter 7, conduct a review of the medical and scientific literature on
breast cancer and ETS and prepare my written comments. [ was
compensated for the time spent on these endeavors.

Respectively submitted,
(O s VAN 2
W AR A ARy Ag
Sanford H. Barsky, MD.
Professor of Pathology
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Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 1 Street

P.O. Box 2815

Sacramento, California 95812

February 16, 2004
Dear Ms. Brooks,

We are responding to your request for comments on the draft report,
“Proposed Identification of Environmental Tobacco Smoke as a Toxic Air
Contaminant, November 2003. This draft is an excellent extension of the
initial California EPA report, “Health Effects of Exposure to Environmental
Tobacco Smoke” (1999). We would like to focus our comments on one aspect
of the draft report: the association between ETS and breast cancer.

We have been concerned for several years regarding the failure of national
organizations and agencies to include in public statements, special reports,
practice guidelines and general education for health professionals and the
public, the growing body of theoretical, basic, laboratory, animal, applied, and
epidemiological data regarding the relationship between tobacco smoking and
exposure to ETS and the risk of breast cancer. One of the authors (S Jay)
outlined these concerns in CA A Cancer Journal for Clinicians: “Smoking as a
Risk Factor for Breast Cancer in Women” 1998;48(3):190-191.

We believe that one of the reasons for this delayed response of regulatory
agencies and professional organizations has been the publication of a few
reports that purport to show no adverse effect of ETS exposure. We believe
this finding is in part a result of the failure of researchers, until very recently,
to control for exposure to ETS in both control and experimental groups in
prospective population-based studies. A previous publication (Jay SJ.
“Tobacco Blindness.” Tobacco Control 1997,6:226-27) reviewed this serious
methodological error in the design of most studies of clinical disease
outcomes and “smoking” status. Of course, failing to control for ETS
exposure will negate or minimize any differences in clinical research
endpoints where the effects of “smoking” vs. “non-smoking” are being
studied. In addition, studies of the relationship between ETS and disease
outcomes, including breast cancer, have routinely failed to carefully control
for ETS exposure over the duration of prospective studies. Quantitative
measurements of exposure over time are rarely reported. For example, three
recent studies that failed to show evidence of an association between ETS
exposure and breast cancer risk, reported very limited data regarding ETS



exposure (Egan et al., 2002; Jee et al., 1999; and Wartenberg et al., 2000). In
the majority of studies that have used referent groups that were unexposed to
ETS, risk estimates for breast cancer range from about 1.5 to 2.5. We
recognize that other potentially confounding factors have not been routinely
controlled for in many studies, e.g., menopause status, childhood exposure
and the like. While the causal association between ETS in breast cancer
appears to be greater for pre-menopausal breast cancer, we see no evidence
from either earlier studies or more recent well controlled studies that would
negate the conclusion that ETS is causally associated with breast cancer.

When these data are viewed in the context of the Bradford-Hill criteria for
plausibility of a hypothesized causal relationship between tobacco smoking
and exposure to ETS to breast cancer, we strongly believe that your
conclusion (Table 7.0A ETS and Cancer: Comparison of OFHHA (1997) and
Update) that current evidence of a causal association between ETS exposure
and breast cancer is “conclusive” is warranted.

Thank you for considering our comments.
Sincerely Yours,

Sfeghonr ‘;;[;;.V}
Stephen J. Jay M.D.

Professor and Chairman Department of Public Health
Indiana University School of Medicine

Gregory K. Steele DrPH, MPH
Associate Professor

Epidemiology Coordinator
Department of Public Health

Indiana University School of Medicine
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Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 I Street, P.O. Box 2815

Sacramento, CA 95812

Comments of the American Lung Association and
the American Lung Asseciation of California
Concerning the Proposed Identification of
Environmental Tobacco Smoke as a Toxic Air Contaminant by the
California Air Resources Board

The American Lung Association is pleased to have the opportunity to
comment on the draft report, “Proposed Identification of Environmental
Tobacco Smoke as a Toxic Air Contaminant, November 2003.” First, we
would like to applaud the California Air Resources Board (CARB) and the
Office of Environmental Health Hazard Assessment (OEHHA) for their
leadership and significant contributions to the scientific evidence regarding
the detrimental health effects and harms of environmental tobacco smoke
(ETS). This 2003 report builds on the scientific evidence outlined in the
1997 report, by updating the scientific understanding of the exposure and
health impacts significantly. As a leading public health organization, the
American Lung Association appreciates the volume of data that was collected

and synthesized for the draft report.

A Toxic Air Contaminant is defined in Health and Safety Code
section 39655 as: “an air pollutant which may cause or contribute to an
increase in mortality, in serious illness, or which may pose a present or
potential hazard to human health.” The American Lung Association believes
that based on the fact that there are more than 4000 chemicals in ETS,
including 69 that are carcinogenic, the case is clear that ETS should be

identified as a toxic air contaminant under California law.



While ETS is clearly linked to number of other health problems, the American Lung
Association’s comments will be limited to the impacts on respiratory health only. For over
twenty years, the evidence has been building on the causal associations between environmental
tobacco smoke and lung cancer and other respiratory effects. In 1982, the U.S. Surgeon General
first raised concerns that toxins present in tobacco smoke might be causing lung cancer not only
in those who smoke, but also in those who involuntarily breathe secondhand smoke. Tt stated,
“although the currently available evidence is not sufficient to conclude that passive smoking
causes lung cancer in nonsmokers, the evidence does raise concerns about a possible serious

public health problem.”

Scientific research into this concern led the U.S. Surgeon General to report compelling
evidence in 1986, which was confirmed by research by the National Research Council and U.S.
Environmental Protection Agency, concluding that ETS exposure does cause lung cancer and
other respiratory outcomes. Much of the research reported in the Draft Report on ETS exposure
and lung cancer amplifies and confirms what has been known and accepted for years. We
commend the staff on the thorough compilation of new work that continues to strengthen this

link.

We would encourage the Science Advisory Panel to examine the methodology behind the
attributed lung cancer deaths in your two reports. Currently the CDC and the 1997 Cal EPA
report state that 3000 lung cancer deaths are attributed to ETS nationwide, which first appeared
in U.S. EPA’s 1993 analysis. We understand that this number may be outdated and
underestimate the risk, but the attributable incidence and death estimates in the Draft Report are
considerably higher. We understand that typographical and calculation errors on ES-11 and 7-76
that address this issue will be revised before the Science Advisory Panel reviews the next draft.
More discussion of the methodology to reach both the California and national estimates is
needed in the final report to justify this disparity and allow for comment. In order to be
consistent, we would suggest using lung cancer deaths versus incidence as the point of

comparison in Executive Summary Table ES2.



Another important topic reviewed in the Cal EPA report was the association of ETS with
asthma exacerbations and induction. The American Lung Association is very interested in the
scientific evidence that demonstrates linkages to asthma exacerbation, increases in asthma
symptoms and induction of asthma from exposure to environmental tobacco smoke. We believe
that the science is conclusive that ETS is a risk factor in the exacerbation of asthma in both
children and adults. However, our review of the data in the Draft Report lead us to believe that
the link to asthma induction in adults requires further scientific study to merit conclusive
findings at this time. We encourage the Scientific Advisory Panel’s investigation and comments
on the staff report’s recommendation to move from suggestive in the 1997 report to conclusive in

this draft report regarding asthma induction in adults.

The issue of asthma induction in children is more complex. There is no doubt that
higher rates of asthma exist in children of smoking parents. Prenatal exposure from a smoking
mother does appear to alter lung growth and development in utero as the inhaled tobacco crosses
the placenta. This would suggest a causal relationship between prenatal maternal smoking and
asthma induction in children. Many of the studies in the Draft Report do not seem to distinguish
between pre- and postnatal exposure. While the Lung Association supports the conclusive link
of asthma induction in children, we would welcome a more robust examination of data that
differentiates between pre- and postnatal exposure. It is very difficult to prove causal damage
and the research is not as clear as to whether postnatal ETS exposure triggers an attack in a child
who is predisposed to asthma or induces the first asthma attack of an existing condition. (Given
the suggestive link between paternal smoking preconception and childhood cancers, this might
also be another area of research to pursue in relation to childhood asthma induction in non-

smoking mothers as well.)

It is becoming increasingly clear that environmental tobacco smoke is a serious toxic air
contaminant, affecting the health of millions of Americans. We must continue to respond to the
science with aggressive policy and legislation in order to lessen the impact of this deadly
substance. We thank the State of California for expending the resources to update the scientific
research associated with Environmental Tobacco Smoke and move that it finalize the report as a

first step in strengthening protections from ETS.



If you would like to further discuss our comments, please contact Susan Rappaport at
(212) 315-8791 or srappaport@lungusa.org or Paul Knepprath, at (916) 442-4446 or
pknepprath@alac.org.

Sincerely,

Susan Rappaport, MPH

Vice President, Research and Scientific Affairs
American Lung Association

61 Broadway, 6™ Floor

New York, NY 10006

Paul Knepprath

Vice President, Government Relations
American Lung Association of California
921 11" Street, Suite 700

Sacramento, CA 95814
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March 4, 2004

Ms. Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attention: Environmental Tobacco Smoke
1001 | Street / P.O. Box 2815
Sacramento, CA 95812

Dear Ms. Brooks:

Thank you for providing the California Department of Education (CDE) the opportunity
to comment on the California Air Resources Board’s draft report “Proposed Identification
of Environmental Tobacco Smoke as a Toxic Air Contaminant, December 2003.” This
document clearly shows the many causal links between environmental tobacco smoke
(ETS) and health issues. Some of these issues are currently addressed in California’s
public schools as a result of Proposition 99, The Tobacco Tax Initiative.

With the passage of Proposition 99 in 1988, California public school districts have been
required to implement tobacco-free school policies as a condition of receiving funds for
tobacco-use prevention education (TUPE) and intervention programs in schools. This
policy prohibits the use of tobacco products by students, staff, and visitors, at any time,
in district-owned or leased buildings, on district property, and in district vehicles. As a
result of this policy, approximately 95 percent of all California public schools have
effectively eliminated ETS on district property. Schools are also required to present
tobacco-use prevention lessons that include a discussion of ETS and its effects on the
human body.

In addition, districts receiving TUPE funds are required to provide individualized
counseling and advocacy services to all pregnant minors and minor parents regarding
perinatal and postnatal tobacco use. The release of studies, including those cited in
your report, are making school nurses and other school staff aware of the relationship
between ETS and its adverse effects on the fetus, newborn, and older children.



Janette Brooks
March 4, 2004
Page 2

| commend you and your staff for the thorough and unbiased examination of the many
studies that have been conducted regarding ETS risks. The approval of this report will
provide further corroboration of the need for existing and proposed policies that protect
children and adults from the health risks associated with exposure to ETS. The health of
children in particular has a great impact on their success in school as they cannot learn
if they are home ill or not at their best in the classroom.

If you have any questions, please contact John Lagomarsino of the Safe and Healthy
Kids Program Office, 916-323-1540.

Sincerely,

WADE S. BRYNELSON
Assistant Superintendent
Learning Support and Partnerships Division

WBjl



March 29, 2004

Janette Brooks

Chief, Air Quality Measures Branch
California Air Resources Board

Attn: Environmental Tobacco Smoke
1001 | Street/P.O. Box 2815
Sacramentoe, California 95812

Dear Ms. Brooks:

On behalf of the Campaign for Tobacco Free Kids, | am submitting comments in
response to the December 2003 draft report issued by your agency entitled, “Proposed
Identification of Environmental Tobacco Smoke as a Toxic Air Contaminant.”

First of all, the California Environmental Protection Agency (CalEPA) is to be
commended for its comprehensive review of the scientific literature on environmental
tobacco smoke (ETS), also known as secondhand smoke. This update of your agency’s
previous report (issued in 1997) on the same subject adds valuable, new information to
the extensive clinical and experimental evidence that continues to accumulate regarding
the risks of exposure to secondhand smoke and its relationship to various types of
cancer, heart and lung disease, and other diseases in both children and adults.

The comprehensive and objective nature of the 1997 CalEPA report has enabled
organizations like the Campaign to advocate for greater restrictions on exposure to
secondhand smoke. The evidence from your 1997 report has been and continues to be
central to our efforts to educate the public and key decision-makers about the need to
fimit public and workplace exposure to secondhand smoke. This prior work of your
agency has given significant scientific credibility to our efforts to adopt smokefree
workpiace iaws throughout ine couniry. Tnere is rareiy a carmipaign io pass ihiese laws
today that does not include some of the basic information and statistics included in your
1997 report.

In addition, the long-term public health impact of your 1997 report is nothing short of
remarkable. Since your 1997 report was issued, we have seen a fundamental shift in
how the public views secondhand smoke and, as a resuit, we now have statewide,
smokefree laws in not just California but in New York, Delaware, Connecticut, Maine,
Idaho, and Florida. Several others states are actively considering such laws (including
Massachusetts, Rhode Island, Washington, DC, and Georgia), and dozens of local
communities have passed them.

NATIONAL CENTER FOR TOBACCO-FREE KIDS
1400 1 STREET, NW ~ SUITFE 1200 o WASHINGTON, DC 20005
PHONE (202) 296-5469 © FAX (202) 296.542 7
www.tobaccofreekids.org



Page 2 — Comments on Draft CalEPA Report on Environmental Tobacco Smoke

Your long-awaited update of the 1997 report will play a critical role in our efforts to
protect everyone’s right to breathe clean air free from the hazards associated with
exposure to secondhand smoke. In addition, we are pleased to know (assuming your
agency recommends that ETS be classified as a toxic air contaminant or TAC), that the
final version of the report will be subject to an independent, external review by CalEPA’s
Scientific Advisory Board before moving forward with the final stages of the TAC
regulatory process. This additional, independent process will enhance the credibility and
value of this report as an important and new public health tool in the ongoing efforts to
limit exposure to secondhand smoke in California and nationwide.

Thank you for the opportunity to comment on the draft report. We look forward to seeing
the final version of the report and using it as part of our continued efforts to educate the
public and to work toward passage of laws that protect everyone from the harms
associated with exposure to secondhand smoke.

Sincerely,
vy i
William V. Corr

Executive Director





