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Introduction

This Symposium may prove to be a landmark in the history of asbestos
use and asbestos disease. In this respect, it resembles the confer-
ance held by The New Vork Academy of Sciences ip 1964. Unlike that
meeting, Dowever, the cutcome is aoC necessarily sanguine cor broadly
optimistic. We have come to a decision poiat, with several directions
possible. Which are takea will, in considerable measure, ba influ-
eacad by this aeeting.

zgé Yew York Conference

Although che fibrogenic capacity of asbestos--pocestizliv fatal-- had
hesn increasingly studied siccs the 1920s apd 1930s, it was oot until
the following rwe decades that the significance of cancer attractad
broad stteation. This, couplad wich the axponencial growth of the use
of asbestas, spurzed scientific iagquiry. By 1264, accumulacging data
warranted critical rzeviaw and iz Qctober of that vesr The lew Tork
Academy of Sciences coanvened an Iacermational Confereacs Lo copsider
what was lgown. The prospectives ac that mesting were defined by its
title "Biological effects of asbestos". The presentations largely
focused oo obsarvations raceatly made in defiged areas where addi-
tional scientific data could assist in clarifviag scieatific Jues-
tions. Many had confideace that, witl what was xnown aad wkat would be
studiad, the disesse hazard would e controlled. Sciemtific informa-
rion would allow us %o aveid hazard associatad with this waluablsz

macerial.
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The Montreal Svimposium

In the years since 1964, this optimism has been tempered. Asbestos
disease has coentinued, and there is no unanimity that the conditions
for its centrol have been achieved. The fact chat this Symposium wiil
address the question "Should the use of asbestos be comtinued?” i3 a
measure of our past inadequacies, and current uncertainties.

-This meeting will again be scieace-based. But it will, unlike 1964,
have the additional respoasibility of considering the ecomomic, poli-
tical, social, admipistrative, ethigal problems associated with the
contigued and projected uses of asbestos. Perhaps we wers remiss in
Yew York in not addressing these problems more vigorously. Science
was aecessary, but aot sufficient.

This Symposium, then, has 3 double respoasibilicy: careful raview of
the scientific prospectives that have developed since 1364 and their
translaction {nto the use of ashestos witheut significant risk to human
kealth.

Scientific perspectives. 1364-1582

Building upeon and extanding the scisatific information taat had beccame
available by 1964, we have aow achieved a useful overview of the
scientific background against which the asbestos disease probiem mav
be wviewed. At the 1964 meeting, a aumber of questions wers unre-
solved. Additiomal daca were needed to fully characterize the naturs
and egteat- of the cancer risk, the influence of fiber dose and fiber
type on such disease as would occur, the significance of gnoa-gccupa-
tional exposures, and how standards and coatrels could best be de-
veloped. Much information has been abtained, o help understand these
critical issues. In addition, problems aot predictad iz 1364 have

also peen identifiad, and useful data obtained.
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Spectyum of ashestos-associated disease

We now bave a fairly gooed understanding of the spectrum of asbestos-
associated disease, at least that which obtains with heavier exposure.
Two cohort studies illustrats the oxteat of this koowledge. In the
first, 17,800 asbestos insulatica workers wers registered on Januarzy
1, 1967 and followed to Decsmber 31, 1976, and included 166,333 man-
years of observation. Table 1 summarizes their mortality experiencs
during that decade. Thers was significant increased mortality of
cancer of the lung, pleural and peritooeal mesothelicma, caacer of the
esophagus, stomach, colon-ractum, cancer of the oro-pharyax aad
laryox, cancer of the kidomey, and asbestosis. These data ware based
upoa 2,271 deaths.

The experiences of a second cochort confirm this outlook, providing
support from another spidemioloiogical direction. Oa January 1, 1943,
there wers 632 ashestos insulation workers in the Yew Tork-Yew Jersay
locals of this Union. This group was follewed to December 31, 1981,
covering 14,3547 man-years of observation. In the 39 years, 332 zes
died; this mortality experience thus covers almost tle entire axpari-
ance of this group. Table 2 demonstrates that 46 of tle men died of
asbestosis (approzimately 8%). Tar greater risks wers deaths of
cancer. Age, vear and sex-specific data indicate that 63.9 deaths of
cancer were to have been sxpected. Two iuadred and tiirty-eigat oc-
curred (43%). The major necplascic risk was lung cancer. 13,7 were
expectad, 105 occurrad (20% of all deaths)., There were 30 deachs of
mesothelicma {%9%) and 2 modest but statistically significant increased

risk of deach of gastrointestinal cancer.

Both Table 1 and Table 2 indicate that the major concerms are lung
cancer, mesothelioma, ssbestosis and gastrointestinal cancer.
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Populations at risk

3y 1964, it was already clear that early emphasis on "asbestes work-
ers” (asbestos miners, millers, asbestos products manufacturs) was
insufficient. Rather, bazards associated with product use vastly
increased the number of pecple at risk of asbastos-associated diseasa.
The insulation worker experience pointed to the comstruction industry;
the reports by Harries aod Stumphius in 1968 added shipyard work as a

major concern. Against this backgrouad, studies in a variety of

trades expanded both the potential for disease and the necessity for
controls--ciemical plants, refineriss, power production and utilities,
transportation, ship repair and shipboard exposurs, etc.

Further, utilizing mesotbelioma as a marker and "signal" (the work of
Cochran and Webster has been particularly telling in this regard),
there was furtBer emphasis on the likely importance of dissase among
family contacts and among those exposed in a gumber of eavironmental
circumstances. Dr. W.J. Nicholsom will discuss in this Symposium the
results of hkis apalyses concerming occupaticmal populations exposed
1940-1980 ia the United Stacss; the aumber of people invelved caa only
be described as huge. It will be valuable to have amalysas made of
saxposed populatioos in othezr countries, %o provide a global parspec-
tive in this regazd.

Lacency
Perbaps at the heart of our difficul:ies concarmiag asbestos-associ-
ated diseise has besn the lomg incubation pericd befors importanmt
clinical evidences of suck disease is nooted. The "20 year rule” had
been propounded for radiological asbestosis in 1964, It is cleazr that
the same holds true for camcer, as well. Table 3 shows that little
lung cancer or mesothelioma occurs ia less than 10 vears Zrom snset of
exposure. This is depictad in Figures 1-3.

A corollary of this is tiat we lsarped the semactic difference berwesn
"duration of axposure” and "duracicm frim onset of exposurs=”. The two
are by 10 @means synoaymous. With asDestas axposurs of sufiicient

iptansity, only short-term exposurs is nesaded o yield long-term risk.
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We have not yet learned how to loosen this iron grip of latency. Ia
practical'terms it means that the disease we are seeing zow is the
rasult of past exposure. By the same token, zowsver, and importast
for this conference, is the fact that present exposurs will result in
future disease.

Low-lavel exposure

I'm oot sure that this commonly used phrase is entirely appropriats;
perbaps we sitould employ the more unwield}y "lower level axposurs”,
since thers is some contradiction in speaking of exposure as "low"
when it produces disease and death. Further, we are not very comfi-
dent about quantitation of "lower level exposure" simce it was pre-
cisely in such circumstances that, in the past, fsw measuraments wera
made.

This has been the case for family contact diseass. “hen this phenom-

enon, heralded by Wagner's description of environmental mesothelicma
in 1960, was documented by Yewbouse in 1963, we had 20 informatiocn ou
what level of exposures might have been responsible for winat was sesg.
N¥icholson and Rohl in our Laboratory have made some measursments iz
tecent years, but I believe that 2 valyable gppertumity was lost after
the lNew Tork meecing woen extensive housetold asbestos exposure
studies were pot done. We would now ‘mow somerdiog at least about the
lower limits of expasures associated with asbestos-associatad disease.

Low=level esxposure is scmetimes used o charactesizs wiat has happeaned
in occupational situaticas where exposure has been intarmitteat and
indirect. These may oot be the same 35 exposures iz family contact
circumstances, since the iptansity of exposure on occasicmo can be more
or lays severe, albeit for short periods. [t might well be that thre=e
hours ia the Zeoid of a ship whers asbestos was being extracted could
provide a muc2 heavier lung Surden than 10 years of residence in an
asbestos workar's home!

*

Too, the geaeral use of tie porasa "low-level sxposura” may aot Se at

all pertigeat to t2a levels of axposure that exist iz ambieat air ind

AN:775%
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experience of brake repair and brake maintenacce workers, or sheet
metal workers in the coastruction industry provide oo necassary guide
to evaluation of risk of the general population.

Selection within high risk groups

Whed it is said that one in five asbestos insulaticn workers dies of
lung cancer, it is also implied that four in five dom't. Similarly if

one in 15 dies of mesotbelioma, 14 do not. The reasons for such

selection within groups at high risk have begun to be explored.

Oce factor that has been identified has bees the importance of tobacco
smoking, primarilv cigarettes. Asbestos exposure by itself increases
the visk of lung cancer, by about five times, However, since the risk
of nom-smokers is low, even such increase dees oot produce a very
large aumber of cases of lung cancar. Cn the other haand, the same
five times increase among cigaretle smokers results io sharp muleipli-
cation of am already very 2igh risk, re=sulting in a devasctating lung
capcer incidence. In one study (the 17,300 asbesctos iosulation work-
ars meationed above) in which the experieace of mere than 73,000 like
men Wers used as a contral, the rata for men who aeither smoked cigar-
etces 20r worled wit: asbestas was 11 per 100,000 per year. TFar
sog=smokezrs whe worked with asbestcs, it was 38. Amomg those wio
smokad, but wers pot asbestos-sxposed, the risk was 112 per 160,000
per year and for those who had both exposures, asbestes and cigarstte
smokiag, it was 801, The multiple factor iateraction of asbestos and
cigaretts smoking pertains as well teo cancer of the asophagus, cancer
of the oropaliryax and buccal cavity, cancer of the larymx bur zet %o
mesothelioma, cancer of the stomach or coloa-rectum or cancer of the
kidney. There may well be multiple factor interactioa with other ia-
fluences for a3 variety of asbestes c¢incers, but tdis bas been little
studied. One set of circumstances that cam tura out o =e of coo-
siderasble igpportancs is izmunomodification; %this is a subject of ia-

tagse rasearch at this time im our Laboratery.
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Reversal of risk

During the cigaretfe smoking-asbestos exposurs investigations, aa im-
portant observation was made. Those asbestos workers with a history
of cigarette smoking who scopped smoking, within 5-10 years had only
one-half to two-thirds tha lung cancer risk of those who continued ta
smoke. Data are pot yet available concerning whether risk of oro-
pharyngeal and buccal cavity cancer, laryngeal caocer, and esophageal
cancer will show the same happy effect, but [ anticipats that it will
be s0.

Cigarette smoking was also found to imcrease the risk of death of as-
bestosis, presumably by adding the emphysema-bronchitis burdea of
smoking to the pneumoceniotic effect of the dust. Here, again, it is
likely that cessation of smoking will have am important bemeficial
effect.

This raises scme very practical--apd sthical--questions. It has been
demonstrated that we <an, at least im part, reverse the risk of lumg
cancer among individuals previously exposed to asbestos by cassation
of smoking. Is it incumbent upon us to sotify all those who we know
have besn exposed to asbestos o tall them of the added risk chev have
of death of lung cancer, compared to smokers in geaeral, aand of tie
potential of reversing that risk by smoking cessatica?

Dose=rssponse

Ample evidepce has gow besn accumulated to indicats that ao iamportaat
dose-disesase rasponse gradient exists for asbestos, as for many other
¢carcinogens. We will hear about this, I im sure, iz some detail at
this symposium. ‘While the exact projecticns may be debated, it is
clear that the less asbestos izhalad, the less the disease risk and,
conversaly, the more asbestos ighaled, the greacer the risk. 4 cor-
ollary will e cthat avoidable exposure =translazas into avoidable

disease.
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An addendum to this subject has been added in receat years. We knew
in 1964, and this has been confirmed sioca, that different axposed
populations bad variable disease outcome, as measured by mortality
experience. One possible explanation was that different fiber types
had different pathogenicity apd after the New York (cnference, the
experience of populaticns axposed usiquely to ome or another fiber
type was sought. This was oot easily come by in ipdustrial circum=-
_Stances, due to mixed exposures.

In our Laboratory, we have beea able to obtain information oa twe
fiber varieties. TFirst, we have been investigating the experience of
1,663 men who wers employed in an asbestos products factory in Pater-
son, Yew Jersay 1941-1954., 4 great deal of information demonstrated
that amosite was the sole fiber used in this plaac, apart from scme
minor amounts of chrysotile. Table 4 summarizes the experience of 3532
mea who began work 1941-1943 and were still aljive 20 years later, aad
were followed prospectively from that point te 1978. It will be seen
that their gportality experisnce was very much like that of asbestos
insulation worikers. Amosite, apparsatly, did net have a unique potea-
tial to result in other thap the anticipated asbestos-associatad

diseases.

We have had the opportunity of ifovestigating the axperisace of asbes-
tos ipsulation workers in the Vew Tork-New Jersey area for twoe pariods
of time; one, in which employment began and continued whez only chry~
sotile was used {(befors World War [I) and a secoad group of meaz in the
same unicn locals, ia tle same cities, doing the same work, emploving
the same work practicms but exposed not only to chrysctile but poten-
tially to amosita as well, which had by then beez added to asbestos
insulation materials. Tables 3-8 show thac, for equivalenc times {rcm
onset of axposure, no difference could be sean in the mortalifty exper-
ieace of those axposed caly to chrysatile or to chrysatile and amo-

sice.

Unfortunataly, we bave za axparience with crocidolits exposed popula-

tiogs ia cur Laloratery.

ANi7757
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It may well be that the gquestion posed in 1964 was much too restric-
tad. The assumption was made that fiber type would be the major dif-
ference in explaining observed variations ia the disease risk of
various groups. It is now realized that sxposure intsnsity certainly
plays a very importaat role, perhaps a critical one. However, other
factors may be of egqual or even greater importance. I would go even
further than Dr. McDonald (this Symposium) when he states that "While
it is clear that, in experimental acimals, fibres of different typs
but similar dimensions have much the same pathogepicity, various ia-
dustrial processes could have a major effect on fibre size...." focus-
ing, as he did, on the size of the inhaled fibers as i determinant of
pathogenicity. OQOther changes besides those in gize can occur in the
fiber during its journay from the time it is extracted ia the mige to
its use in a3 variety of industrial processes. Dr. Langer will addrass
this question here latar. Dose reasponse, than, may c=flect oot only
the aumber of fibers inhaled, but various attributes such as fiber
type, dimension, surface, structural alteratiom, etc.

Conciusicn

Wheo a death of asbestosis was cbserved in 1900 and recorded in 1906,
it ceuld pot Rave heen widely kmowa. But it would have been difficult
ts overlook the sericus potential of the dust whem the careful clini-
cal studias and surveys in tle decade after 1924 found that asbestosis
was commom ameng exposad workers, aad that deaths could occur. De-
gpite this understanding, the 1330s, 19403, 195Qs went by with few
precautiocns ia trades in woich there was asbestos exposure, lor did
aceumulating scieatific koowledge concernming the cancer potaantial of
asbestos iacrsase protactive measures uatil the 1960s and 1970s.

This Symposium agsinm, 3s the neeting ia New Tork in 1964, will suill
he scispca=-based. However, it will alsc have the task of ideatifica-
tion and resolutisn of industrial, ecomomic, social, political and
ethical juestiopms. Thus, there will be debate conceraing the dimen-

gicns of the disease lagacy we new face as the resulc of sur vears

A:7756
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of failure--exactly how amuch lung cancer or mesothelioma or gastroin-
testinal cancér or cancer of the laryax or other cancars or asbessto-
sis--in shipyards, the comstructica industry, traosport, mines, fac-
tories, chemical facilities and refinsries, power plaants, iasulation
work or other trades. We will be asked whether lavals of 10,000 or 2
million f/m3 of air {0.01-2.0 £/ml) will protect people in the future
and we will not be able to answer confidently becauss faw measurements
wers made years ago to correlate with subsequent cancer sxperience.
Still, we'll be able to give the key inswer--that there is a "dose-
response” for all asbestos disease--the more asbestos, the more risk,
the less asbestos, :he.less risk.

But this discussion will not he able to answer the critical ques-
tion--should the use of asbestos be continued--if evidenca will 2ot be
available that it can be safery used, that thers will be vigorous
insistance om all feasible safety measurss; aot minimal coatrols but
paximum capabilities. Would this preveat all asbastos dissase?
N¥o--but it would avoid all that cao be avoided, at least with what is
preseatly known. I: may well be that zo do less than we can will
prove unacceptable. Therefore, one perspective by which to judge this
Symposium is that it has as its cask tle unigue opportuaity of decid-
iag who will live, and who will die. Iz is this decision which will
answer the question of whether or oot asbestos should coatinue o de
used,

Ai7752
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Deaths of mesochelioma
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Table 2
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_— Lnderlving Cause of Deach Ixp.” =-TH
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Cancar of stomsch 5.8 19
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Tabla 4

Death azongz 582 amosiza asbestos
factory workers 1361-1977,
tWanLy oY nore vears rom

cnset of emplovzen:

Qeachs
Exnec:gd* Chsarvad
ALl causas 133.5 04
Cancer, all sizas 313.4 115
Luag cancsr 1g.1 &Q
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Gasczo-intasstizal 2.2 15
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. oz z
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Table 3

Juset of exclovoenc, ¥.Y.-¥.0.
asbeszas insulacion workars

Jumber Yaar of onser Number AShessos

Q 1953-1962 421 (Cuarvrsotile
0 1943-1952 412 Chrvsocile-amogicae)
40 1934=1943 Q

145 1929-1934 Q

140 18241929 Q (Carvysocila)

108 1919-1%924 o}

199 Jafore=1913 Q

§32 833
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Table 6

Mortalicy axperience of 1,153 ¥.Y¥.-N.J. aspestcs
irsulation workers, Jam. i, 19%43-Dec., 11, 1381

Less than 20 vears froo onser

Chrrsacila;
Chrysatile Exposurs chrysosile-azosite
3efora 1943 Ouset 1943-1962
s Number 833
1,370 Man-vears 15,414
Exﬁec:nd* Chsarred Causa of death Expeczed QObserved
§.Q 3 Tocal, all zauses 42,5 24
1.1 2 Total, all canzer .8 3
0.2 ) Lung 1.2 2
— o) ?laural zaso. — Q
— Q Perizcneal -~asc. — 3
g.3 g G.1. cancar ! 0.3 1
Q.5 2 All sther camzsr ! 3.5 2
— b} AshesTosis l — )
7.9 7 % All ozher causes [ 37 3

|

-]

* Zxpeczed Tazas based upon Wwhiza mala age-specilic U.E, Zeach
vates of che J.5. Yacicnal Cancar Iav Healzh 3cariszigs.

Ai7769

UCC 007920



Table 7

Mortalicy experienca of 1,300 ¥.Y¥.-N.J. ashestas
insulacion workers, Jam. 1, 1343-Dec. 31, 1381

20=-34 vears ITIm onser

) Chrvysacile
Chrysocila Zxposure chrysocila=amosica
3afore 1943 Cnsec 1943-1962
561 Number 7319
5,168 Man=-vaars 5,22

-3 * -

Ixoected Cbsarvad Causes of dsach Cxoectad Chserrad
30.4 119 Tocal, all causes «3.7 £3
13.3 33 Tseal, ali caacer | P 23

;
3.0 28(32%) Luag ! a3 13(25%
— A Plavral zes:. — 2.
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MEMORANDUM

All Member Associations RECEIVED  AIA/20/1/10/HAS

Members of Executive Committee .

. . APR 2 6 1979
Sir Neville Stack 11 April 1979

UCC.-CALIDRIA
NIAGARA FALL™. M. Y.

ESTIMATES OF THE FRACTION OF CANCER IN THE UNITED STATES RELATED TO
OCCUPATIONAL FACTORS (THE "ESTIMATES" PAPER)

(The following deliberately over-simplified comments on the above
paper are provided as background material for laymen)

The quality of scientific publications often used as a basis for
regulatory action by the United States Departments of Health, Education
and Welfare (HEW), and of Labor, had been sternly criticised by a wide
range of academics and others well before the publication of the HEW
paper "Estimates of the Fraction of Cancer in United States Related

to Occupational Factors", often referred to more briefly as the
Estimates Paper.

The Estimates Paper has received much detailed criticism, not only )
from spokesmen for the various industries alluded to in that paper
but also from academia, the scientific press and even from other US
Govermment agencies.

The Estimates Paper has been criticised on many grounds but the
three most fundamental are:-

Using misleadingly high estimates of the number of people in
a work force exposed to different occupational carcinogens.

Using further misleadingly high estimates when predicting the
number of this exposed workforce which will develop cancer from
. their exposures.

Frequently assuming that all those who are in any way exposed
to potential carcinogens are exposed to equally heavy
concentrations; this ignores the fact that most published
studies are based upon the experience of those most heavily
exposed.

Critics have further observed that, were the predictions of the
Estimates Paper sound, the "epidemic" of occupationally related cancer in the

-‘United States expected by the authors of that document would already be

occurring - and it is clear, on the basis of data published by the US
National Cancer Imstitute, that it is not.

The authors of the Estimates Paper have asserted that they believe
its reasoning to be sound and its conclusions justified but have not,
so far, replied to their crities with any rigor or precision. The
authors of the Estimates Paper note that asbestos is a "well-studied
example™ of an occupational carclnogen and, in developing their
predictions, devote much attention to the asbestos exposed workforces
of the World War II era. UCC 007924
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The Paper, and the furore it has engendered, are of concern to AIA.

The AIA does not wish to enter the dispute, already involving so many
authorities from so many different sources, but is resolutely of the
view that it would be most improper for the Paper to influence Government
policy, in the US or elsewhere, until it can be subjected to adequate
peer review.

’Ff(glmq__

Sir Neville Stack

cc Chairman, Medical Advisory Panel
Dr. H.C. Lewinsohn .= -
Dr. P. Kotin
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