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I was dismayed to hear your remarks on the Senate Floor last week (February 9, 2006) to

the effect that “no science supports any association between colorectal cancer and asbestos

exposure.”

Your statement is incorrect. It needs to be corrected.

The Environmental Protection Agency (“EPA™), after evaluation of the medical and

scientific literature, agrees there is indeed a causal connection between asbestos exposure and
colorectal cancer. See attached copy of the Federal Register, 40 CFR Part 763, Environmental

Protection Agency, Asbestos Final Rule, July 12, 1989, Volume 54, No. 132, p.29469, which
states:

“...after weighing available information, EPA believes that there is evidence of a

strong causal relationship between asbestos exposure and gastrointestinal cancer
excess.”
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Moreover, a recent comprehensive study published last September in the American
Journal of Epidemiology, co-authored by well-recognized national and world-leading researchers
and doctors in the study of asbestos-related disease including, inter alia, Dr. Oluremi Aliyu and
Dr. Mark Cullen of Yale University School of Medicine, Dr. John Balmes of UC Berkeley, Dr.
Linda Rosenstock', M.P.H., of UCLA, and Dr. Carl Brodkin, one of the panel members involved
in the American Thoracic Society 2004 blue-ribbon committee authoring the current clinical
criteria for diagnosing asbestos-related disease, concluded:

“_ .. asbestos exposure leads to increased risk of colorectal
cancer.” (Emphasis added.)

See: Aliyu, O.A., et al., “Evidence for Excess Colorectal Cancer Incidence Among Asbestos-
Exposed Men in the Beta-Carotene and Retinol Efficacy Trial,” Am. J Epidemiology, Vol. 162,
No. 9 (2005). (Copy enclosed for convenience.)

Enclosed please find a copy of a medical report from Dr. Irwin Stoloff, a well-respected
contemporary of Dr. Irving Selikoff, who makes the causal association in a man exposed to
asbestos in shipyards and as a treatment plant engineer. After reviewing the medical records, and
citing at least five references to the medical literature, Dr. Stoloff writes:

“Asbestos fiber exposure is a known risk factor for colorectal cancer.... Asbestos is a
causative factor in Mr. Pierce’s colorectal cancer.” (See page 3.)

To be sure, not all researchers agree on the point. Nevertheless, your statement on the
Senate Floor and in the Record was incorrect and should be corrected.

Although I presently live in California, I am from Norman, Oklahoma and went to the
University of Oklahoma *““University School” for elementary and junior high. My mother still
lives in Blanchard and is active in the surrounding communities. [ have many relatives there who
are your constituents, all of whom oppose this corporate bailout legislation.

'Dr. Rosenstock is former Director of (NIOSH) National Institute for Occupational Safety and Health. Her
“Textbook of Clinical Occupational and Environmental Medicine,” in the section on colorectal cancer, states:

“. .. few workplace exposures have been consistently linked with cancer of the
lower GI tract. One exception is asbestos. Frumkin and Berlin (1988) calculate
that substantial asbestos exposure confers a relative risk of about 1.6 for
colorectal cancer, consistent with the value seen in the largest ongoing cohort
study of asbestos workers.” (Emphasis original.) See: Rosenstock, L. and
Cullen, M.R. “Textbook of Clinical Occupational and Environmental Medicine,”
p- 579 (W.B. Sanders Company) (1994). Cohort reference is to the insulation
studies of Dr. Irving Selikoff, et al. that reported in 1964 in the Journal of the
American Medical Association a threefold excess mortality from colorectal
cancer among asbestos insulators. See Selikoff, 1.J., Churg, J., Hammond, E.C.,
“Asbestos Exposure and Neoplasia,” JAMA 1964, 188:22-6
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Knowing that an accurate factual record is as important to you as it is to us, we all request
that you insert the references contained herein into the Senate Record and correct your
misstatement.

Please feel free to contact me should you have any questions, or have any of your
operatives call me. I would very much appreciate speaking to the source of your misinformation.

Thank you for your anticipated thoughtful consideration of our request and correction of the
Record.

With regards,
Gilbert L. Purcell

GLP:jpn
Enclosures

cC: Susie Purcell

P.O. Box 2020
Blanchard, OK 73010
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The relation between asbestos exposure and colorectal cancer remains controversial. The authors of this 1984—
2004 US study examined the assodation among 3,897 occupationally exposed participants in the Beta-Carotene
and Retinol Efficacy Trial (CARET) for chemoprevention of lung cancer, followed prospectively for 1018 years.
When a Cox stratified proportional hazards model was used, risks of colorectal cancer were elevated among male
heavy smokers exposed to asbestos. Their relafive risk was 1.36 (95% confidence interval: 0.96, 1.93) when

. compared with that for CARET heavy smokers not exposed to asbestos, after adjusting for age, smoking history,
and intervention arm. The presence of asbestos-induced pleural plaques atbaseline was assodated with a relative
risk of 1.54 (95% confidence interval: 0.99, 2.40); colarectal cancer risk also increased with worsening pulmonary
asbestosis {p ¥ 0.03 for trend). A dose-response trend based on years of asbestos exposure was less evident.
Nonetheless, these data suggest that colorectal carcer risk is elevated among men occupationally exposed to
asbestos, espedially those with evidence of nonmalignant asbestos-associa ted radiographic changes.

asbeslos ; asbestosis; colorectal neoplasms; environmental exposure; prospective studies; randomized
controlled frials; smoking

Abbreviations: CARET, Beta-Carotene and Retinol Efficacy Trial; Cl, confidence interval.

In contrast to the findings for lung cancer, the rdaion among asbestos insuldors. Excess deeths due to ool orectd
between asbestos exposure and the risk of colorectd canoer canox were dso found in ther lager study of insulaion
isnot universdly accepted (1). Sdikoff et d. (2) reported in worker sin 1979 (3). Subsequent epidemioiogic studieshave
1964 a threfold excess mortdity from ocolorectd cno yidded confliding results. Ealy cohort studies from itdy

Corresponde nce to Dr. Mark R. Cullen, 135 College Street, New Haven, CT06510 (e-mail: mark.cullen@yale .edu).

868 Am JEpidemiol 2005;162:868-878
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(4), Norway (5), and the United Sates (6, 7) were positive
More recently, Albin et d. (8) reported a strong redion
between coloredtd canoer risk and cumul &i ve asbestos dose:
but no overdl excess of coloredtd cancer. Other positive
oohort studies ind ude those by Jekobsson e d. (9), Raffin
e d. (10), and Sreszenia-Dabrow ska et d. (11). Seanding
vien and US case-control studies have dso observed signif-
icant inaeases in asbestos-assodated odds ratios (12 16).
Ina metaandysis by Homa et d. (17) using published re-
ports of 20 anphibole ashestos-exposed cohorts, there was
a devaed summay standardized mortdity retio (147, 95
percent confidence intervd (C1): 1.09, 2.00).

Other investigators have not found an sssoddion. In
a study of British ashestos workers, Hodgson e d. (18)
found a significant defidt of colon cancar mortdity (stan-
dardized mortdity retio V4 54); Gadner et d. (19) found the
expected rate Multiple cohort studies found no assodation
(20 27). In a metaendysis of 69 oocupationd  horts,
Goodman e d. (28) conduded that deta for gastrointesting

. canogrs showed no evidence of a significant assogaion with

asbestos exposure and no dose-response effect.

Froponent s of an assoddion have suggested that in-
aessed risk oocurs as alocd response to inhded asbestos
fibers dered from the lung and swdlowed, eventudly pen-
elrating the gastrointestind muoosa and initiding tumcer
formation (29). Ehrich & d. (30) reported the presence of
asbestos bodies in the colon of an insulaion worker with
abestos's and adenocadnoma  Goldsmith (31), mean-
whilg suggested tha asbestos might adt as a systemic car-
dnogen, noting that excess canoxr & gastrointestind sites
padlds excess risk & other extrapuimonay sites. In any
event, itis undesr whether synergism oocurs with tobacoo
smoke, as for lung canoer, or putdivedietary or other risk
factors for coloredtd caneer.

We previously andyzed ooloredd canoer inddeno:
among the asbestos-exposed mdes followed prospectivey
as pat of the BeaCaotene and Retinol Efficacy Trid
(CARET), a multicenter, randomized, doubleblinded,
placebo-controlle d chemoprevention trid designed to as-
sess the effet of daly phamacologic doses of vitamin A
and beta-caotene on lung cancer inddence and mortdity
(32). Although the intervention was discontinued in 1996,
21 monthsehead of schedule, when we recognized tha the
vitamins were assodaed with ingeased risk of lung can-
ar and ingessad totd mortdity (33, 34), CARET patic-
ipants continue to be followed. Notably, the intervention
had no messurable effet onooloredtd canoer inddence or
mortdity {33).

MATERIALS AND METHODS
Study parlicipants

For 10 18years, theCARET trid for chemoprevention of
lungcanoer has foll owed 4,060 men oocupationd |y exposed
to asbestos as wd | as 14,254 heavy smokers (7,965 men and
6,289 women). The requitment, enroliment, randomiz=tion,
follow-up, and initid evdudions of the patidpents have
been desribed in detal previoudy (32 37).

Am J Epidemiol 2005;162:868-878

Two mgor cohorts were reauited & sx centers in the
United States: an asbestos-exposed oohort and a heavy-
smoker oohort (figure 1). Patidpants for the ashestos-
exposed cohort were requited & five onters, four of which
had |age occupationd hedth dinics. Subjects were refared
by oocupaiond and pulmonay physidans as wdl as by
employers, unions, or lawyers or in response to public ad-
veatisaments. Men were digible for enrdlment into the
asbestos-exposed cohort during 1989 1993 if they were be-
tween 45 and 69 years of age, curently smoked or had quit
smoking within the previous 15 years, and had been ex-
posed to asbestos as documented by the following criteria
1) they had worked in one of eght CARET-spedfied
high-risk trades with established, regula asbestos exposure
{(insuldion, shest metd, plumbing, pl asterboard, shipfitting,
ship dedricad work, boiler meking, or ship scding) for a
lesst 5 years, statinga lesst 15 years previously; or 2) they
had a history of oooupationd asbestos exposure inany jobor
ocoupation and had evidence of chest radiograph changes—
pleurd anormdities or pulmonay fibros s—oonsi stent
with a diagnosis of nonmdignant ashestosrdded disemse
In dl, 3244 men were enrolled as aresult of these requit-
ment dforts. We added 816 men who had been enrolled
previousty in the pilot phase only in Seettle, Washington,
usingsimila critaia exoept for awider age span of 45 74
years and no smoking requirement (32), for a totd of 4,060
men. Thirty-four percent of this ashestos-exposed oohort
qudified by virtue of work history done, 21 peront qudi-
fied by radiogrephic diteria done, and 44 percent met both
citaia Exduded subsaquently were 20 patidpents |aer
found to beindigible, eight whose smoking status was un-
known, two whose radi ographs were missing, and 133 from
the pilot study who were lifdong nonsmokers, leaving data
on 3,897 patidpants avalable for these andyses.

Because of the diversity of the asbestos exposure seitings
among the men in the asbestos-exposed cohort in construc-
tion, shipbuilding, and manufacturing and the fact that most
exposure oocurred 1ong before study entry, no formd effort
was undertaken to further dassify partidpents by exposure
dose, fiber type, or distribution of fiber sizes. Durdion of
exposure and severity of radiographic changes were usad as
qude surrogdtes of exposure dose instead, since dl had
postaro-enterior and laterd chest radiographs before ran-
dom assignment (37). Radiogrephic changes were indepen-
dently assessad & eech onter by aB-reeder, aradiologist, or
achest physiden traned and oetified in using the system
of the Naiond Ingtitute for Occupdiond Sy and
Hedth. Intemationd Labour Organization standad (1980)
films were usad to assess for each of two independent
patems of radiogrephic change typicd of asbestos. Heurd
reection—Dbilaad thickening or plaque, with or without
cddfication—was raed as present or absent. Profusion
throughout the fung fidds of smdl imegular shadows was
spaady rated on a progressive 12-point scde O/ , 0/0,
W/1,1/0, 1/1,1/2, 2/1, 2/2, 2/3, 3/2, 3/3, 3 , where thefirst
number represents the mgor category and the second a
modifier akin to plus or minus for letter grades. Category
1/0 changes and higher, typica for pulmonary asbestosis,
were found in 39 percent of the partidpants a basdineg 47
percent had asbestos-assod ated pleurd abnormd ities.
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Male CARET Participants

Heavy-Smaoker Cohort L

Asbestos-exposed Cohort

(n=17924)

(n = 3,897)

Asbestos-exposed Subcohorts

Work History Eligible

Smoker Eligible (n =3,067)

(n = 1,839)

FIGURE 1. Major cohorts of male participants enrolied inthe Beta-Carotene and Retinol Efficacy Trial (CARET) (Seattle, Washington; Irvine,
Cdifornia; New Haven, Connecticut, San Francisco, California; Baltimore, Maryland; and Partland, Oregon, 1985-2004) and subcohorts within the
asbestos-expo sed cohort. The smoker-eligible subcohort (n ¥4 1,839) consisted of members of the asbestos-exposed cohort who also met separate
age and smoking criteria for inclusion in the heavy-smoker cohort of the CARET study. The work-history-eligible subcohort (n % 3,067) included
men in the asbestos-exposed cohort whomet the entrance criteriafor > 5 years of work in a designated high-asbestos-ex posure trade; excluded
were 830 men who worked in different occupations and qualified on the basis of chest radiographic findings atstudy entry. Of the 3,897 participants
in the asbestos-exposed cohort, 1,395 qualified for both subcohorts; 386 were eligible for neither.

The heavy-smoker aohort of CARETwas reauited simul-
taneoudly a three of the omters from managed-cae orge
nizdtions and hed th insuranae rolls. Eligibilityaitaia were
age 50 69 yeas & study entry, cuent or recent former
smoking status (quit within the previous 6 years), andahis-
tory of 20 or more pack-years of aumul dive smoking. Al-
together, 7965 men qudified for this oohort initidly.
Twenty -nine members of the heavy-smoker cohort with as-
bestos exposure histories suffident to have been digible for
the asbestos-exposed cohort were subsaquently exd uded.
An agditiond 12 mae heavy smokes were found not to
megt the heavy-smokea digibility aitaia and were ex-
duded, leaving data on 7,924 mde heavy smokes for
andysis.

To exploitintemd compai sons, the3,897 asbestos-exposed
aohort partid pantswere further categorized by smokingstaus
and digibility aiteria into two suboohorts (figure 1). The
smoker-digible suboohort induded the 1,839 asbestos-
exposed men who, in addition to asbestos-exposure giterig,
dso met the more rigorous smoking and age aitena for
digibility in the heavy-smoker cohort of CARET. The re-
maning 2,058 ashestos-exposed men who smoked for less
than 20 pack-years, quit more then 6 years before, or wae
younger than age 50 years a rendomization were exd uded
from this suboohort. To study work history zs arisk factor,
a seoond subcohort of 3,067 men was designated the work-
hi story-dligi ble suboohort. These partid pantsmet theformal
ocoupdiond exposure diterion for entry, tha is, working
for more than 5 years in one of the designated high-risk

trades beginning more than 15 yeas prior to rendomizion;
830 men exposad otherwise, who were enrolled basad on
asbestos-rd a ed radiographic changes on basdine examina
tion, were exd udad from this suboohort because their expo-
sure historieswere too diverseto dassify. A totd of 1,395 of
the asbestos-exposed patidpants were mambars of each of
these two suboohorts; 386 were digible for nether.

Before initid evduation, dl patidpents signed consent
forms that were reviewed by the humean subjects protection
committes.

Follow-up

Bef ore the adtive intevention was discontinued in Jaw-
ay 1996, patidpents were oontacted by the locd study
onter three times per yer and were evduated in person
a least once. After adtive intervention was stopped, contact
was reduced toan annud phone cd! until April 2000. Since
then, di follow-up has been conducted annudly by mal and
phone by the CARET Coordinding Center in Sedtle At
exch contadt, partid pants were asked whether they had been
diagnosed with canoer since the previous contact. Because
this diggnosis was not the primay foous of the study, co-
lorectd canoer cases did not recsive the same degree of
sautiny aslung cancer cases. Detedtion of coloredtd cancer
was by patidpants’ report. Thee was no review of tissue
histology or stagi nginformation, but the endpoints commit-
tee reviewed medicd records, induding pathology reports.

Am J Epidemio! 2005;162:868-878
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Thispaper ind udesc omplete follow-up information through
December 2003.

Statistical analysis

To examine the rdation between asbestos exposure and
mlorectd canox inddence the following andyses were
pafomed: 1) compaison of the coloredtd canoer risk
for the smoker-digible suboohort of the asbestos-exposed
oohort with tha for the heavy-smoker cohort, using radio-
grephic dhanges as gude surrogates for asbestos exposure
dosg 2) comparison of risk within the asbestos-exposed
oohort, using radiographic changes as surrogates for expo-
sure dosg 3) compaison of risk within the work-history-
digiblesuboohort, using years working in ahigh-risk trade,
yeers since first exposure to asbestos, and spedfic trade =&
surrogetes for exposure doss; and 4) survivd andysis post-
diagnosiscomparing colorectd cancer cases in the smoker-
digible suboohort with cases in the heavy-smoker oohort.

Sratified Cox proportiond hazards modds were usad to
obtan colorectd canoer rdaive risk estimates and 95 pa-
cent confidence intervds. All modds were stratified on e
rollment period (pilot phasevs. full study). Modd sind uded
adjustment for age (as a linear vaiable), basdine smoking
status (current, former), pack-years of smoking ( 40,
41 80, > 60), and intevention assignment (vitamin A p
beta-carotene, placebo). Compaisons restrided to the
asbestos-exposed workers were further stratified on enroli-
ment center and induded additiond adjustment for years
since quitting smoking. Only two of thesix CARET study
centers reauited patidpants for both the asbestos and
heavy-smoker cohorts. Thus, in the compaison between
the asbestos-exposed smoker-digible suboohort and the
non-asbestos-exposed  heavy-smoker oohort, study center
oouldn otb eeva udedasap otentid confounder. A djustment
for body massindex and digary intake of caddum, fiber, fat,
and paoentage of energy from fa as potentid confounders
had littleeffect, so theyw ereexduded from thef ind modes.

Rediograp hi cfindings(presence of pleurd reection, Inter-
naiond Labour Organization profusion soore) and work
history (years working inahigh-risk trade, years since first
exposure, spedific trade) were examined independently as
surrogates of asbestos exposure. Radiogrephic vanables
were fit smultaneoudy in modds induding the asbestos-
exposed cohort and its suboohorts only; to avoid ovefitting
bias, no adjustment for years working in a high-risk trade
was made in these andyses. A simila gpproadh was used to
examine the assod ation between asbestos-rdated work his-
tory measures and coloredtd canoer inddence among the
work-hi story-digibl e subaohort. Patidpants digible onthe
basis of rediographic findingsonly were exduded from this
andysis toavoid bias due to apotentid undereporting of
years of exposure in this subgroup. In this paper, results of
this andysis ae presented both unadfjusted for spedfic
trade—to assess possible differences by trade in the inter-
sity of asbestos exposure par yer—and adjusted, assum-
ing that vaidion may reflet nonasbestos, trade-spedfic
EXPOSUres.

For the compaison to the heavy-smoker oohort, the
asbestos-rd ated vaiables were assessad in separate modd's,

Am J Epidemiol 2005;162:868-878

withthe heavy-smoker cohort serving asthe referent ineach
mode. Likdihood raio tests were pefomed to test for
linesr trend aooss categories and to test whether assoda
tionsbetween esbestosre ded measures and colorectd can-
o risk were modifiedby age, smokingstaus, pack-years of
smoking, and intervention assignment. No test of intaaction
was staisticaly significant. Keplan-Mder estimates were
caadlaed to examine postdiagnosissurviva by risk popu-
lation; logrank tests were parformed on differences insur-
vivd aurves. All significance tests were two sided. For our
andyses, we usad SAS software, version 8.2 (SAS Institute,
inc, Cay, North Caolina).

RESULTS

There were 85 inddent cases of coloredd cancer ob-
served anong the 3,897 parti d pants in theasbestos-exposad
ohort. Among the 7,924 men in the heavy-smoker ohort,
there were 123. Crude ind dence rates and 95 peraent confi-
denceintevasfor colorectd canoer in theasbestos-exposad
and heavy-smoker oohorts were, respectively, 2.0 (95 per-
ot G: 1.6, 2.5) and 1.6 (95 paoent O: 1.3, 1.9) per 1,000
person-yerr s. Inddence rates did not differ by intevention
amoverd! or withineach cohort. The aude inddence rates
for the smoker-digibl e and work-history-di gibl esuboohorts
of the asbestos-exposed cohort were 2.2 (95 perant C1: 1.6,
3.0) and 2.1 (95 paaent C: 1.6, 26), respedivdy. Demo-
graphic, smoking, cocupdiond, and digay historiesfor the
asbestos-exposed and heavy-smoker cohorts ae presented
int able1.A |lp arameterse xcept asbestosexposureand smok-
ingw eresimilaT hes anep aam earsf ort hes moker-digible
and work-history-digible suboohorts e shown in table 2.
Wak-history-digible patidpants spent a higher avaege
number of years workingin high-ri sk trades but had similar
durdtions of exposure to asbestos overdl.

Snce no gpropriate extemd comparison group for these
voluntear study patidpants was avdlable, we usad the
CARET heavy-smoker oohort as a non-asbestos-exposed
compaison group for the asbestos-exposed oohort and its
smoka-digible suboohort. Tests for homogeneity reved ed
that theheavy-smoker cohort and smoker-digible suboohort
were indistinguishable regarding d! measurable factors ex-
opt asbestos; dthough some heavy smokers had short-
durdtion asbestos exposures (teble 1), dmost none was
working in high-risk trades ater age 29 years, who would
have qudified as asbestos exposed, so these heavy smokers
weae exdudad (refe tothe Maaids and Methods sedtion).
Tebie 3 shows the aude inddence rates and results of the
adjusted andyses for the asbestos-exposed smoker-digible
aboohort versus the unexposed heavy-smoker  cohort.
When we adjusted for smoking history, age, and interven-
tion am, the ashestos-exposed smoker-digible suboohort
had a 36 peoant higher rate of coloretd cancer compared
with the heavy-smoker cohort, dthough it was not statisti-
cdly dgnificent (95 peeent O: 096, 1.93). Asbestos
exposed patidpants in the smoker-digible subcohort who
had pleurd abnormdities had a 54 percent inareesed risk of
oloredd cangx compaed with patidpants in the heavy-
smoker cohort (p ¥4 0.05). There was dso a significant trend
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TABLE 1. Demographics of the asbestos-exposed cohort and the male heavy-smoker cohort, Beta-Carotene and Retinol Efficacy
Trial: Seattle, Washington; Irvine, California; New Haven, Connecticut; San Francisco, California; Baltimore, Maryland; and Portland,

Oregon, 1985-2004 *

Asbestos-expos ed cohorty Heawy-smoker cohortz
Varabe Total Colorectal cancer cases Total Coloredtal @ncer @ses
Mean (SD§) No. % Mean(SD) No. %  Mean(SD) No. % Mean(SD) No. %
No. of participants 3,897 85 7,924 123
Age (years) 57.(7 51 (6) 58 (5) 60 (5)
<55 1585 41 15 18 2557 32 25 20
55-64 1618 41 40 47 4,150 52 65 53
65 696 18 30 35 1,217 15 3 7
Smoking status at enraliment
Current 1548 40 29 34 5134 65 80 65
Former 2349 60 56 66 2,790 35 443 35
Years since quitting smoking (no.)

(former smokers)

04 636 27 13 23 2020 T2 27 63
56 365 16 5 9 770 28 1% 37
7-9 351 15 1 20
10-14 596 25 17 30
>14 402 17 10 18

Pack-years of smoking (no.) 43 (24) 46 (25) 53 (22) 55 (22)

40 2,051 53 43 51 2522 32 3% 28
41-60 1127 29 23 27 3,013 38 48 39
>60 719 18 19 21 2386 30 40 33

Years of asbestos exposure (no.) 27 (10) 28 (10) 3(9) 2 ({6)
Years working in a high-risk

trade (no.) 19 (13) 21 (13) <1{<1) <1{<1)
Body mass index (kg/m’) 28.8 (4.6) 29.7 (4.2) 279 (46) 272 (4.)
Calcium intake (mg/day) 814 (492) 790 (470) 775 (445) 832 (493)
Fat intake (g/day) 84 (38) 81 (40) 79 (35) 85 (39)
Energy from fat (%) 38 (7) 38 (8) 38 (8) 38 (8)
Fiber intake (g/day) 16 (7) 16 (7) 15 (7 16 (7)

* Some percentages do not total 100 because of rounding.

y Excludes 163 asbestos-exposed participants: 133 never smokers, 20 not meeling the asbestos eligibility criteria, eight for whom number of
pack-years was unknown, and twowho did not have a baseline radiograph.

z Restricted to male heavy smokers, excluding 41 participants: 12 who did not meet the heavy-smoker eligibility criteria and 29 who met the

eligibility criteria for the asbestos-exposed cohort.
§ 8D, standard deviation.

in the risk of cloredd canor with inceasing profusion
soore on radiograph (p %40.03 for trend). On the other hand,
postdiagnosi s survivd of cases in thetwo groups was similer
(figure 2).

Assuming tha the pressnce of pleurd chenges and the
sevenity of radiograph profusion score are biologicmakers
for asbestos exposure dose, these findings are consistent
with a doseresponse rdaion between asbestos exposure
and the risk of coloredtd canogr. Because this comparison
provided the strongest evidence for an assodaion between
asbestos and colon canor risk, we looked for possible re-
sidud confounding by assessing the effedt of smoking on
ooloretd canor risk, controlling for asbestos exposure,
by using a modd tha induded basdine risk populaion

(asbestos vs. heavy smoker), age, and intervention am.
The risk estimate for cument (n % 6,2239) veasus former
(n %4 3,524) smoking was assodaed with ardaive nsk of
1.05 for alon canox (95 paont Ci: 0.77, 145). Heavier
smokers (41 60 pak-yexrs, n V4 3,694) had arddive risk
of 0.87 (95 paont Ci: 059, 127) compaed with those
smioking for lessthan or equa to 40 pack-years (n V4 3,140).
The 2,929 smokers with morethan 60 pack-years of smoking
had arddive risk of 0.97 (95 paant C: 0.65, 1.44).

Téble 4 shows the rdation between radiographic changes
and colon canogr risk within the entire asbestos-exposad
oohort. The patem of incessing rdaive risk with increas-
ing ebnormdity, when asbestos-exposed paticipants with
a nomd radiograph were used as the comparison group,

Am J Epidemiol 2005;162:868-878
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TABLE2. Demographics of the asbestas-exposed smoker-eligible subcohort and the work-history-eligible subcohort, Beta-Carotene
and Retinol Efficacy Trial: Seattle, Washington; iIrvine, Cadifornia; New Haven, Connecticut; San Francisco, Cdifornia; Baltimore,

Maryland; and Portland, Oregon, 1985-2004 *

Smoker-eligbl ¢ subcohorty (asbestos exposed)

Work-history-ei gble subcohontz {asbestos exposed)

Varable Total

Cooredal cancer cases Total

Coloredal cancer cases

Mean (SD§) No. % Mean(SD) No. % Mean (SD) No. % Mean(SD) No. %

No. of participants 1,839 42 3,067 71
Age (years) 59 (6) 32 (4) 5 (7) 81(7
<55 531 28 4 10 1,360 44 13 18
55-64 980 53 23 55 1,205 39 30 4
65 328 18 15 36 502 16 28 39
Smoking status at enroiment
Current 1,105 60 24 57 1,235 40 24 34
Former 734 40 18 43 1,832 60 47 66
Years since quitting smoking (no.)

(former smokers)

04 476 65 13 72 480 26 10 21

56 258 35 5 28 274 15 4 9

7-9 281 15 10 21

10-14 468 26 16 34

>14 329 18 7 15
Pack-years of smoking (no.) 53 (23) 55 (29) 42 (24) 46 (24)

40 618 34 15 36 1,652 54 35 49
41-60 678 37 122 2 874 28 20 28
>80 543 30 15 36 541 18 16 23

Years of asbestos exposure (no.) 28 (10) 30 (9) 27 (10) 28 (10)
Years working in a high-risk

trade (no.) 19 (14) 23 (14) 24 (10) 25 (11)
Body mass index (kg/n?) 283 (4.8) 2.9 (3.5) 28.7 (46) 296 (4.1)
Calcium intake {mgy/day) 790 (478) 784 (534) 810 (489) 797 (502)
Fat intake (g/day) 85 (38) 82 (38) 84 (38) 81 (41)
Energy from fat (%) 38 (8) 39 (8) 38 (8) 38 (8)
Fiber intake (g/day) 16 (7 16 (2) 16 (7) 15 (7)

* Some percemtages do nol total 100 because of rounding.

y Excludes 2,221 asbestos-exposed participants: 2,199 who did not meet the heavy-smoker eigibility criteria, 20 who did not meet the asbestos

dligibility criteria, and two who did not have a baseline radiograph.

z Excludes 993 participants: 830 who were eligible on the basis of asbestos-related radiographic changes and did not meet the occupational
exposure criterion, in addition to the 163 participants dropped previously (refer to table 1).

§ SD, standard deviation.

was similar to tha shown in teble 3 but did not achieve
statisticd significance

As an dtemative to radiogrephic change as a measure of
dose, we looked & theeffect of years of exposurein ahigh-
risk trade, years since first exposure to asbestos, and spedific
trade on the risk of cloredd canor among the work-
history-eligible subcohort (digible for the study based cn
awork history of 5 or more yeers in one of the jobs defined
as high-risk trades). Table 5 shows the rddive risks for
ooloredd canoer in this suboohort, adjusting for age, yeas
sinaequi tting smoking, pack-yeers of smoking, intervention
am, years working in a high-risk trade, and time since first
asbestos exposure modds with and without adjustment

AmJ Epidemiol 2005,162:868-878

for trade are presented to explore the possibility of trade-
spedfic heterogeneity. Although the trend for years in
ahighvisk trade was not statisticaly significant, more than
10 years inahigh-risk trade caried a progressively incress-
ingrisk of coloredtd canor withinareasing number of years
of exposure up until 30 years; thosepatidpants with 21 30
yeas of exposure had a 74 peraent incressed ri sk compaed
with those with less than 10 yeers of exposure After 30
years ina high-risk trade, the risk progressivdy decressed,
those with more than 40 years of exposure having a risk
lower than that for thosewith lessthan 10 years of exposure.
Time since first asbestos exposure had no predictive effect
ontherisk of wloredd cancer. Although thenumbers were
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TABLE 3. Colorectal cancer incidence among asbestos-exposed participants in the smoker-eligible
subcohort and the non-asbestos-exposed heavy-smoker cohort, Beta-Carotene and Retinol Efficacy Trial:
Seattle, Washington; Irvine, California; New Haven . Connecticut; San Francisco, California; Baltimore,
Maryland; and Portland, Oregon, 1985-2004

Total no.* C°‘;'e£:'($f‘)°e’ RRy 95%Clyz p vale

At-risk population

Heavy-smoker cohort (non-asbestos-ex posed) 7,924 123 1.00 0.09§

Smoker-eligible subcohort (asbestos-expose d) 1,839 42 136 096, 193
Pleural abnormality {

Heavy-smoker cohort (non-asbestos-ex posed) 7,924 123 1.00 0.17§

Smoker-eligible pleura negative 953 18 117 071, 192

Smoker-eligible pleura positive 886 24 154 099, 240
Radiographic profusion rating category

{major categories)#

Heavy smoker 7,924 123 1.00 0.03*

0/~ to O/1 1,007 20 120 075 193

1/0 to 1/2 769 19 144 089, 234

21t0 23 47 2 247 061, 100

Y2to Ip 16 1 392 054, 282

* Excludes 2,221 asbestos participants: 2,199 who did nat meet the heavy-smoker eligibility criteria, 20 who did
not meet the asbestos eligibility criteria, and two who did nat have a baseline radiograph. Also excludes 41 heavy
smokers: 12 who did not meet the heavy-smoker eligibility criteria and 29 who met the asbestos efigibility criteria.

Y RR, refative risk; Cl, confidence interval.

z Estimates from Cox proportional hazards model stratified on enrdiment period (pilot or efficacy phase) and
adiusted for age. smoking status at baseline (current, former), pack-years of smoking ( 40, 41-60, > 60), and

intervention arm.
§ Test for heterogeneity.

{ Presence of bilateral pleural thickening or plaques on radiography, with or without calcification.
# Density of small irregular shadows in the lung fields using the International Labour Organization 12-point rating

scale.
** Testfor trend using group linear covariates.
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FIGURE 2. Postdiagnosis colorecta cancer surviva in two sub-
popdations of the Beta-Carotene and Retind Efficacy Trial (Seattle,
Washing ton; Irvine, California; New Haven, Connecticut; San
Francisco, California; Baltimore, Maryland; and Portiand, Oregon,
1985-2004 ). Cases in the asbestos-exposed smoker-eligible sub-
cohort (n % 42, solid line) were compared with cases in the non-
asbestos-exp osed heavy-smoker cohort (n %4 123, broken line).

smdl end confidence intervd s weare wide, there was a sug-
gestion of possibletrade-assodaed differences (teble 5).

DISCUSSION

The results of thislarge, |ongitudinad cohort study suggest
ani naeas edr isk ofcol orectd canc eramongm enw ithr adio-
graphic evidence of nonmdignant asbestos-relded disease
This risk was most dearly obsarved when the (esbestos-
exposed) smoker-digible subachort was compaed with
the (non-asbestos-ex posad) heavy-smoker oohort (tzble 3).
In this comparison, there sppeared to be a dose-response
rel aion when profusi on soore on chest rediograph was used
& a surmogde for dose. We bdieve tha this comparison is
most gopropride because it controls for smoking and those
unmessured behaviors likdy assodaed with heavy smok-
ing. The dose trend, dthough similar, was not significant
for the intand andysis of the whole asbestos-exposad
ohort (table 4) when the same sumogdes for exposure
wae used—radiographic changes—suggesting tha the
trend seen intable 3was anchored by the large nonexposad
comparison group. In each comparison, however, both the

Am J Epidemiol 2005;162:868-878
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TABLE 4. Radiographic predictors of colorectal cancer incidence among the asbestos-exposed cohort,
Beta-Carotene and Retinol Efficacy Trial: Seattle, Washington, Irvine, Caifornia, New Haven, Connecticut;
San Francisco, California; Baltimore, Maryland; and Portland, Oregon, 1985-2004

Total na* Coloredal cancer

RRy,z 95% Cly p value

cases [no.)
Pleural abnormality§
Negative 2,050 34 1.00 0.15¢
Positive 1,847 51 1.40 088, 223
Radiographic profusion rating category#
o~ to O/1 2,365 48 1.00 0.49*
1/0 to 172 1,424 33 1.12 0.70, 1.80
211023 84 3 141 042, 475
2 t03p 24 1 1.38 0.18, 10.6
Radiographic abnormality
Negative 1,325 21 1.00 0.45{
Parenchyma changes 725 13 1.2 059, 248
Pleura abnormality 1,040 27 147 0.81, 266
Parenchymal p pleural 807 24 1.62 0.85, 3.09

* Excludes 163 participants: 133 never smokers, 20 who did not meet the ashestos digibility criteria, eight for
whom information on pack-years was missing, and two who did not have a baseline radiograph.

y RR, relative risk; Cl, confidence interval.

z Estimates were derived froma multivariate Cox proportional hazards model stratified on enroliment period (pilot
or efficacy phase) and study center and included the following covariates: age, years since quitting smoking (current
smokers, 04, 5-9, 10-14, >14), pack-years of smoking ( 40, 41-60, >60), intervention arm (active vitamins,
placebo ), occupational trade (eight study-specific high-risk trades and an “other” category), presence of pleura

abnormali ty, and profusion rating (< 1/0, 1/0-1/2, 2/1-23, > 2/3).
§ Presence of bilateral pleural thickening or plaques on radiography, with or without calcification.

{ Test for heterogeneity.
# Test for trend using group linear covariates.

** Density of small irregular shadows inthe lung fietds using the International Labour Organization 12-point rating

scale.

presence of pleurd plagues and the Intamdiond Labour
Organi zi on profusion score gppear to be predidtive of co-
lorectd canoer risk. Smoking is unlikdy to confound this
assod dion because it had noindependent effect on ool orec-
td canoer nsk.

Ourr esul tsw erdl essi mpressivew henw au sedy eersw ork-
ingin a high-risk trade a5 surrogates of exposure (teble 5).
There are sevard possiblereasons. For one, dl partidpants
in the work-hi story-di giblesuboohort had signifi cant expo-
sure to asbestos because they worked in a high-risk trade
for a least 5 years; even thosewe dassified aslesst exposed
by using the surrogate messures of exposure dose were
heavily exposed compared with men in the heavy-smoker
oohort, so the range of exposures is limited. A second pos-
sibilityfor thew esker assoddion istha theuse of yersina
high-riskt radd eadlst os ubstantidlyg restemn isdassificdion
than using radiographic change s the exposure marker. Al-
temativey, the effed may belimited to those men exposed
heavil yenought oh aver adi ogrgphicchangesora differentid
susoeptibility to asbestos effects manifested by the abnormd
rediographs.

Anothe possibility for the obsarved results is that sdec-
tive pressures have operated in the population. The andys's
within the work-history-digible suboohort reveded that

AmJ Epidemiol 2005;162:868-878

years in a high-isk trade predicted coloredd canaer risk
up to 30, beyond which the coloredd canoar rete stated to
drop. This findingmay be due toa survivd effed, inwhich
thosemost heavily exposed died preferentidly of lung ca-
ar, mesothdioma, or other disesses strongly assodded
with asbestos exposwre It may dso indicde a hedthy-
worker effed, whereby those more physicdly adive or
whosebody massis|ower—protective fators for ool orectd
canor —ramaned in the trades for longa periods. That
ajustment for body mass index did not dte the results
weighs aganst such an intepretaion.

Altemaivey, itispossible that results of the comparison
between the (asbestos-exposed) men in the smoker-digible
auboohort and those in the (non-asbestos-exposed) heavy-
smoker cohort are spurious. Since smoking, unlike asbestos,
isnot astrongly suspected risk fadtor for coloredd cancer,
there may be a grester tendency for hed th-cae providess to
more aggressivdy soeen for aoloredtd canor among
ashestos-exposed workers, resulting in detedtion bias. In
fadt, many asbestos-exposed oohort partidpants had been
atvised to recaive sareening for coloredtd canoer a ooau-
pationd hedth dinics and through targeted educationd
programs, |f there were differentid detetion of ooloredd
canoer between these two groups, however, wew ould expect
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TABLES. Work-history predictors of colorectal cancer incidence in the asbestos-exposed work-history-dligible subcohort,
Beta-Carotene and Retinof Efficacy Trial: Seattle, Washington; Irvine, California; New Haven, Connecticut; San Francisco, California;
Baltimore, Maryland; and Portland, Oregon, 1985-2004

Coloredtal cancer

Total” cases (n0.) RRy .z 95% Cly p value RR§ 95% Cl p e
Years working in a high-risk trade (no.)
<10 410 7 1.00 044 1.00 0.83{
11-20 776 16 1.37 056, 3.36 1.40 0.57, 345
21-30 1,003 25 1.52 065, 3.56 174 074, 410
31-40 722 20 1.04 043, 254 120 048, 299
> 40 156 3 0.49 0.12, 2.00 062 015, 254
Years since first asbestos exposure (no.)
15-28 818 10 1.00 071 1.00 052{
29-34 818 13 1.12 048, 259 1.12 048, 260
3541 724 19 1.10 047, 2.57 1.15 049, 271
>41 707 29 1.20 048, 3.04 1.37 0.54, 348
Trade#
Plumbe r/pipe fitter 955 15 1.00 0.08*
Shipyard boilermaker 701 22 182 093, 359
Sheet-metal worker 564 10 104 046, 234
Asbestos worker/insul ator 238 7 216 087, 536
Shipfitter 202 7 228 092 565
Shipyard electrician 170 6 227 085, 6.05
Plasterboard worker 137 1 051 007, 397
Ship scaler 45 3 384 105, 140
Other 55 0 0.00

* Excludes 993 participants: 830 who were eligible on the basis of radiographic findings only, 133 never smokers, 20 who did not meet the
asbestos eligibility criteria, eight for whom information on pack-years of smoking was missing, and two who did not have a baseline radiograph.

y RR, relative risk; Cl, confidence interval.

z Estimates were derived from a multivariate Cox proportional hazards model stratified on enrollment period (pilot or efficacy phase) and study
center and included the following covariates: age, years since quitting smoking (current smokers, 0-4, 5-9, 10-14, > 14), pack-years of smoking
( 40, 41-60, >60), intervention arm (active vitamins, placebo), years working in a high-risk trade (<10, 11-20, 21-30, 31-40, > 40}, and years

since first asbestos exposure (15-28, 29-34, 3641, >41).
§ From a model that also included primary trade.
{ Test for trend using grouped linear covariates.
# Test for heterogeneity.

** Plumber/pipe fitter, the most prevalent trade, was used as the reference group for all other trades.

the disease to have been deteted & early stages in the
asbestos-exposed subjects and that canogr survivd would
be improved rddive to that for the heevy smokes. Snce
we did not have complete coloredd canoer staging infor-
mation for the study patidpants, we assessed survivd dter
diagnosis (figure 2). From thisandysisitisevident tha the
asbestos cohort subjects ae not surviving longer. Though
unlikdy, it is conceivable that results were confounded by
differences among the patidpants in tems of unmeasurec
risk factors such as family history of colorectd cancer, rec-
regtiond ativity, or use of nonsteroidd anti-inflanmatory
drugs.

There are other potentid limitationsof thisstudy. Unlike
lung canoer, colorectd canoer was not the primary endpoint
of the GARET study, so there was no review of the histe-
pathol ogi ¢ di agnoses of the reported coloredtd canoer cases.
We did obtan medicd record confirmation of the subjedts’

reports; however, we cannot entirdy exdude misdassifica
tion of mesothdioma or adenocardnoma of other origin.
Likewise, we cannot comment on the completeness of as-
agtanment of coloredd canor among the patidpants,
which, as we noted, might be different between the heavy-
smoker and asbestos-exposed cohorts. We were dso unable
to exdude the effedts of unmeesured oocaupdiond expo-
sures of construction and shipyard workers, such aswdding
fumes, diesd exhaust, sitica nickd, hexavdent chromium,
or other cadnogens, to which higher doses might have
aoyued among those with longer years of work (38). These
unmessured exposures, differences in-exposure to asbestos
per yexr of work, sdedion differences, or chance oould
acoount for the differences obsarved by trade (teble 5).

We are additiondly limited in our ability to generdize
our results. CARET patidpants ae volunteers with pos-
sibly unique sdedtion-rd de d charadteristics. They may be

Am J Epidemio! 2005;162:868-878
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“hedthier” than comparable subjeds in the genard popu-
ldionor, dtemaivdy, more wormied about their hedth, For
thisreason, d| compari sons we made—even the “extend”
comparison with the heavy-smoker cohort—were “‘inter-
nd" to the CARET populdion. Assudh, our results should
not be extrapolded ungiticdly to women, men with lower
leve's of exposure to asbestos, or nonsmokers.

Despi te these limitations, this study has many important
strengths. We were ahle to identify an appropride compa-
ison group with nomina exposure to asbestos. Partidpants
were identified and enrolled in the study before they devd-
oped colorectd cancer. Chaadterizdion of paticdpants &
basdline was exhaustiveand standadizd, induding consis-
tent interpretations of the ocoupaiond and smoking histo-
ries and chest radiogrephs. The asbestos-exposed cohort of
CARET is vay diverse and likdy representdive of the
many ocoupdiondly exposed men for whom the risk of
oolon cancer isadinicdly rdevant issue

In condusion, we have provided new evidence consistent
with the hypothesis that asbestos exposure leads to in-
aeased risk of colorectd cancer. Anapparent dose-response:
rdaion was obsaved for those men with rediogrephic
dhanges, similar to tha seen in this CARET populdion
for lung cancer (39), dthough colorectd cancer ocours only
zbout hdf as often. Unlike our lung canoer results, no dear
dfedt was evident on colon cenaer risk for those without
pleurd changes or asbestosis on radiograph, rasing the
question of whether chest rediographic findingsreflect dose
or host susoeptibility to asbestos in both the lungs and the
gastrointestind tract. Neither sdedtion bias nor residud
confounding by digt or other risk factors gppears to be
a better explanaion for our obsarvations than a causa link,
espeddly for those with ashestos-assodated chenges on
radiograph who have dso been heavy smokers. We con-
dude tha, for such men, previous recommendaions for
olorectd cancer saeening gpper wdl founded.
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IRWIN L. STOLOFF, M.D., FA.CP.
628 CHELTEN HILLS ROAD
ELKINS PARK, PA 19027
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215-6351634
Fax: 215-635-2174
October 25, 2004
Brayton & Purcell
222 Rush Landing Road
Novato, CA 84948
Atin: Ms. Rogers
Re: Ralph Pierce
Date of Birth: 7/28/34
Dear Ms. Rogers:

| recsived five booklets of medical records concerning Ralph Pierce and l am
asked to determine if he had an asbestos disease.

Mr. Pierce was exposed to asbastos between 1953-1997 while working as a
machinist and toolmaker at various job sites including shipyards and later, water |

~treatment plant. During this period of time he worked around insulation, packing,

gaskets, blankets and brakes creating dust to which he was exposed.
He is an ex-cigarette smoker who stopped smoking in 1972,

There is a family history of breast cancer in his mother and sister and prostate
~cahcer in two’ brothers. g

T e

Dr. Jay, an occupational medicine specialist examined Mr. Pierce on 2/0/03. He
noted the asbestos exposure and brief smoking history of less than one pack per
day for two years. There was cough and shortness of breath and a history of
colon cancer resected December 2002. He quotes Dr. Powers’ chest x-ray
report of pleural thickening. Spirornetry was normal. Dr. Jay’s opinion was that

- Mr. Pierce had asbestos pleural disease.
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Dr. Meyers examined Mr. Pierce on 6/30/03. He reported cough and shoriness
of breath, noted the asbestos history, and found a scar in the abdomen from
previous colon surgery. He reviewed all chest x-rays and found that they were
normal. Pulmonary function studies were normal. He did not find evidence of
asbestos disease and does nat believe it is generally accepted that asbestos is a
causative factor in colon cancer.

Dr. Moscow, a radiologist reviewed chest x-rays of 8/16/04 which he found {o be
normal.

San Pablo Medical Center records were reviewed. There was a hospital
admission 12/11/02 for cramps and bloody diarrhea. A colonoscopy showed a
mass in the splenic flexure of the colon, which was resected by partial left
colectomy. The pathologist confirmed an invasive adenocarcinoma with 2 of 43
lymph nodes positive for tumor, a T2N1 colorectal cancer.

Mr. Pierce was treated postoperatively between January 2003 and August 2003
with adjuvant chemotherapy.

Pulmanary function studies of 3/20/03 in contrast to Dr. Meyer's studies showed
a small reduction in carbon monoxide diffusion at 71% of nomal.

..Dr. Nachtwey did an asbestos evaluation 12/3/02 and reported cough and
shortness of breath with negative chest x-rays.

Dr. O'Connor's records were reviewed. On 5/24/04 there was right upper : ,
quadrant abdominal pain, d rising CEA and CT evidence of liver metastases. §
Colonoscopy showed a benign polyp in the colon, which on biopsy proved to be

.atubulovillous adenoma. -

Mr. Pierce also experienced a deep venous thrombosis of the subclavian and
juguiar¥ein related to a venous catheter, which prompted the use of coumadin.

Work history, Interrogatories and depositions of Mr. Pierce were reviewed. They
indicate that Mr. Pierce has tightness in the chest and chest congestion.

Past medical history includes diabetes mellitus, hypertension, hypaothyroidism,
GERD, deep venous thrombosis and foot surgery.

In summary, Mr. Pierce, who is currently 70 years of age was exposed to
asbestos beginning in 1953. There is no family history of colorectal cancer. He
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was found to have colorectal cancer in 2002 approximately 50 years after first
asbestos exposure. Although there is some controversy about the status of his
chest x-rays at least two radiologists found bilateral pleural thickening and
reported cough and shortness of breath.

The question arising in Mr. Pierce’s ¢ase is the cause of his colorectal cancer,
which has spread to his liver and is currently a Dukes D cancer.

Asbestos fiber exposure is a known rigk factor for colorectal cancer.

Beginning with Selikoff's report on an increase mortality from colorectal cancer in
insulation workers with a standard mortaiity ratio of 1/55, there have been other
confirmatory reports showing an increase mortality from this type of cancer in
workers exposed to asbestos. Puntoni in Genoa, Italy shipyard workers also
demonstrated an increase death rate from colon cancer. When using the local
hospital staff as controls the montality ratio was 4.8 times the expected,
McDonald, in Quebec asbestos miners, demonstrated a mortality ratio for
colorectal cancer in those with the greatest asbestos exposure who had a
mortality ratio of 5.26 times the expected. McDonald also demonstrated a dose
response relationship since those with lesser asbestos exposure did not
demonstrate an increased death rate from colorectal cancer. Finkelstein,
studying the mortality among employees of an Ontario asbestos cement factory,
reported a mortality ratio of 3.2 and 3.7 in older workers exposed beyond 15

., years from first exposure for all gastrointestinal cancers in contrast to a group

with no asbestos exposure.

Ebhrlich reported the findings of asbestos bodies in the colon cancers of asbestos
workers not found in colon cancers of non-asbestos workers demonstrating that
asbestos bodies can penetrate the colon and land in areas where colon cancer

.develops. The entire problem of asbestos in gastrointestinal malignancy has

been reviewead by the Environmental Protection Agency’s scientists and reported
in the Federal Registry of July1988. i is their conclusion that there is sufficient
evidenide. that asbestos is a cause of all gastrointestinal malignancy including
colorectal cancer. :

With these facts in mind it is my opinion within a reasonable degree of medical
certainty that in the absence of a hereditary history of colorectat cancer or
chronic inflammatory bowel disease, asbestos is a causative factor in Mr.
Pierce’s colorectal cancer.
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It is also my opinion within a reasonable degree of medical certainty that Mr.
Pierce had asbestos pleural disease, cough and shortness of breath with a
carbon monoxide diffusion defect caused by asbestos fiber inhalation.

Mr. Pierce’'s prognosis for surviving cclorectal cancer is poor since he already
has liver metastases. He also remains at risk for other asbestos related cancers
and for progressive fibrosis of the lungs and pleura caused by his asbestos fiber
exposure.

Each and every exposure to asbestos constitutes a significant contributing factor
to the asbestos related disease that has been diagnosed.

Thank you for the opportunity fo review Mr. Pierce’s medical records.

Sincerely yaurs,
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