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[atroduczion

This Sywpesium 3ay prove to be 2 landmark 1n t2e Distory of asbestos
use and asbestos disesse. 1a this respect, it reseables the coafer-
ence teld by The Yew Tork Academy of Sciences ia 1964. Unlike that
mesting, hovever, tle sutcome is oot aecessarily saaguine cor braadly
optimistic. Ve have come to a decisicn ﬁoinr.. Wit severa! direciilons
possidle. Whaich are takea will, in c¢sasiderable measure, de izflu-
eaced by this meeting.

The Yew York Confersace

Altzough the fibrogenic capacily of asbestos--oteazializ fatal-- 1ad
Seen 1lacreasiagi? studied sizce tle 1920s and 1930s, it was got aaz:l

ol

the Zolloving tuc decades that tae sigzificages oI capcer atiracted
Sroad ittaarion. T2:is, coupled witl the exponectial growtl of the use
of ashestas, spurTed sciemtific iaquary. 3v 1344, accumulatizg daza
sarzacted oTitic3l review aad ia OJctober of taat 7ear The lew Tarx
Acagexy of Sciegces coavened 3o locerzafional logfersace o comsiqer
what was imcwn. The prospectives at tlat adesziag «ers defiaeq L7 its
title "Biological effects of asbestos”. The greseatations laggelr
facused oo observations recently aade 1n defined areas <here icdi-
s100al sciesrific daza could assist ia clarifripy scieatific sues-
nioas. Man7 had csafidence that, v1td <0at <as inown and saat would de
studied, :ze disease Razazd would Ye zontrailed. Sciezz:iii: iaferma-
t1oa would allow us <> avoid lazard associatasg =ity t3is v3luacis

mstaziai.
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The Moatreal Svevosium

[a the years since 1964, chis optimism has beez tempered. Asbestos
disease his continued, and there i3 no waaaimity that the conditions
for its ccatrol kave bess achieved. The fact that this Symposium w1ll
address the question "Should the use of asbestos be tomtinued?” 13 2
messure of our past isadequacies, and curreat uacertaigties.

Tias oeeting will agais de scieace-based. But it will, ualike 1964,
bave the additional responsidility of consideriag the economicz, poli-
tical, social, administrative, ethical prodblems associated with the
coatinued and projected uses of asbestos. Perbaps ve vere reaiss ia
New York in not addressing these problems more vigorously. Science
vas pecessary, but aot sufficieat.

hi1s Sympos:ius, then, has a double cespousibility: carefai reviev of
the scieatific prospectives that have developed since (964 iad cheir
translation 13t0 the use of asbestos without sigaif:caat risk to auman
health.

Scieatific gerspectives. 1964=1G32

Building upoa and extanding the screntif:ic iaformation 2at 9ad Secome
availabie by 1964, ve bhave nov achieved a useful averview of the
scientific Sackground agaiast vhish the asbestos d:sease probies mav
Se siewed. At ue 1964 meeting, 4 gumber of questions vare unre-
solved. Additional dacs were needed ta fully characterzze e aature
aad exteat of the cancer risk, tle influence of fiber dose aad fidber
t7pe oa such disease as Would 3sctur, tle significance sf z08-accupa-
tional exposures, aad Row standards and csntrals could best Se de-
7eloved. Mucz iofsvRaciin 2a3 Jesa gbtasned, o belp uzoerstand ttese
¢z1zical 1s3ues. 2 adeit:ioo, prodlems ao¢ Jredictad iz 1%6e ave

1130 Deen ideat:fied, ind useful Jdaca abtarced.
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Scectrus of asbestos-associaced disease

We ocow have a fairly good undersiaading of the spectrum of asbestos-
associated disease, at least that vhich obtains with heavier exposure.
Tuo coborz studies illustrate the exteat of this knowledge. In the
first, 17,300 asbestos insulation workers vere registered on Jaauary
1, 1967 aad folloved tc December 11, 1976, and iacluded 166,853 maa-
years of observatios. Table 1 sumearizes their mortality experience
during that decade. There vas significant 1ncreased mortality of
cancer of the luag, pleural and peritoneal mesochelioma, caacer of the
esophagus, stomach, colom-rectum, <cancer of the oro-pharyex and
larvax, cancer of the kidney, and asbestosis. These data vere based
upon 2,271 deaths.

Tie experieaces of i second cobort confirm this outlook, providing
suppor: froe anocther epidemislological dicrection. Qu Jamuary 1, 1943,
there were 632 asbestos insulation vorkers in the Yew York-New Jersev
locals of this Usica. This group was folloved to December 11, 1581,
coveriag 14,347 man-7ears of observation. In tle 39 years, 532 sea
died; this sortality experience thus covers alsost e eamt:re sxperi-
ence of this graug. Table 2 deacostrates =hat 43 of ~he zes died of
aspestosis (approxisately 8%). Tar greacer risks wers deaths =f
cancer. Age, veir aad sex-sgpecific data iadicate that 63.9 deatzs af
Zagcer were To 3ave beea expected. Tws aunared aad IRigz?-esgat dc-
curred {e5%). The major aeoplastic risk was luag cascer. 13.7 wezs
expected, 1CS occurzed (20T of all deatas). There vere 50 deaths of
mesotheiioma (9%) and a modest but statiscically signifizant igcTeased

risk of death of gas:izoratestinal cance:.

doth Table | and Table 2 iadicate that tle a3jor concesas acs luag

cancar, mesothelioma, asdestosis and gasicoiateszinal ciacer.



Populations at risk
By 1964, it was already clear that esrly empbasis oa “asbestas vork-

ers” (asbestos maers, mllers, asbestos products aanufaciure) was
insufficieat. Ratder, bazards associated with product use vsacly
wacreased tde oumber of paople at risk of asbestos-issocracted disease.
The iasulation vorker experience jointed to the constructiou indusiry;

che reports by Harries sad Stumpaius is 1968 added shipyard work as a

.majar coocern. Against this background, studies in a variety of

trades expanded bath the potastial for disease and cthe aeceasity for
coatrols-~chemical plaats, refineries, power production aad utilities,
sraasportation, ship repair aad shipboard exposure, erc.

Further, utilizing mesotielioma 33 2 marker aad "signal” (tSe work of
Cochran and Webster has been particularly telliag o this regard),
there was further esphiasis on the likely importance of disease among
family coatacts and amosg tlose exposed 11 a aumber of eavirommental
cirsumstaaces. Dr. W.J. N¥icholses will discuss ia this Svuwposium the
resules of his analvyses concerming occupatioesal pepulations exposed
1940-198C 12 the United Staces; the aumber of people invoived caa oalv
be descrided i3 buge. It will be valuable 20 have sgalyses eade of
exposed papulations :a other countries, %o provide a global perstec-
tive in thys zegard.

lLatency

Pesiaps at the 2eart of our difficullies comcermizg astestds-associ-
ated d:sease has teen the loang iacubatics pericd before ilmporzact
zliaical eridence of suca disease is sotad. The 20 7ear mule’ Had
Seen propounded for radiological asbesiosas iz 196e. It 13 Slear that
the same holds true for cancer, as well. Tabie ] shows that lictle
luag cancer or mesottel:9ma accurs 12 less than 20 vears Irom jases of
exposure. This i1s depicted 13 Tigurss [-3.

A corollary of this is that we learSed the semaat:c aiifersace Yertheen

“euratisa =f exposurs” aad "duracicn fr:im oaset of exposurs’.

are DY 20 Deas3 3TROQTMOUS. ALl asZestss exposure If sui

Le= T

iatensizy, ctly short-ter: exvosure is aesded 2o Tield loagetars cisk.

A:7753
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We have not yet learned hov to loosen this 1irom grip of lateacy. 1In
practical terms it mesns cthat the disease ve are seeing cov is the
result of past exposure. By the same token, however, aad importaat
for this coaference, is the fact that present exposure will result ia
future disease.

Low-level exvosure

I's cot sura that this commonly used phrase is eacirely appropriata;
perhaps we should employ the szore unwieldly "lower level exposure”,
since there is some contradiction ia speaking of exposure as "lov”
when it produces disease and deach. Further, ve are got vervy cogfi-
dent about quantitation of “lover level exposure” since it was pre-
cisely 18 such circumstiaces tha%, in the past, few deasuremeats vere
aade.

This bas been the case for familv coatact disease. Whea this phencm-

enon, heralded by Wagner's description 2f eaviroomental amesathel:oma
in 1960, was documented dy Newtouse 12 1983, we had 30 infarzaticn on
vnat level of expasures might have besa respoasible for wpat was seen.
Yicholsca sad Robl ia our Laboratory have 2ade some asasursameats 2
teceat years, but I believe tnat 1 valuabie opporzumity was lost after
tie New Yorx meetizg woen exteasive housedoid asdestds exposure
studies vere not dome. 've would gov imow somecliang at leasc abour zie

lover limits of exposuress associated with asbestos-assocrized disease.

~- Low-level exposure i3 somecimes used o Charactesize waat has happezed
iA ocrfupational sizuarioms vhere exposure has hesz iatesmitteat aad
iadirect. These may not be the same 313 expasures 11 family comtact
ciTcumstances, since The intemsity af exposure oa occasiaa cam bYe sore
or less severs, albeit for sdor: periods. [C a313ac w<ell be thatl thzes
heurs 12 cthe old of a smip where asbestias was bera3 extracted coulc
provide a nuca teavier lung durdea than 0 vears of residemcs 12 ac

dsDestos Worver’ s lome:

190, t3e geaeral use of tie jarase "low-level exposurs’ 3ay a0t de at

all jerzimeat o t2e levels 3I sxposure I2at exis: .3 amoleaxt Aif iaad

A:7795%
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experieace of brake rcepair and Ddrake maintedancs workers, ar sheet
metal workers i1a tle constructios isdustry provide ao necessary guide
to evaluatioo of risk of the geasral pepulation.

Selection withio high risk grouns

Whena it 13 saxd that ome 1n five asbestos iasulation worxers dies of
lung cancer, it 13 alsoc implied that four in five don't. Similarly if
one in 15 dies of mesothelioms, 14 do not. The reasans for such
selection within groups at bigh risk have begun to be explored.

Ooe factor that bas been identified has besn the importance of tobacco
amoking, primarily cigsrettes. AsBestos exposure by itself increazses
the risk of lung cancer, by about five times. However, siacs the risi
of gaa-smakers 13 lov, even such increase doel not produce a very
large aumber of cases of lung cancer. (o the other hasd. the same
five times .acremale among clgiretle smokars results in sharp mult:pli-
cation of an already very 2iga risk, resulting in a4 devastaziag lusg
ciacer :acideace. [ ooe szudy (tle 17,300 asbestos 1asulation wsorz-
ars sencisaed adove) iz which the experieace of zors :ian 72,200 l:ke
Be3 vere used as a coatrsl, the rate for aea vno neitler smoked cigar-
eztes 2dor vorked witl ashestos was 1 per 100,000 zec v=ar. Tor
3a0-smokers vho worxed vith astestss, it was 33. JAmoog taose wao
smoced, but vers not asbeslos-exposed, the risk was 1l per 100,000
per year and far those wiko had both exposurss, asbestos and zigarscre
smoging, 1- was 601. The azultiple faczor 1ateracz:ioa of asdeszos aca
cigarette swmoking pertainy as “ell =3 cancer of the esopaagus, caacer
¢ the oropahrynx aad duccal cavity, camcer of the larjex guc z2et i3
sesothelioma, cancer of the stomach or colom-reczum or cancer af e
k:dney. There mavy well be aultiple factor interaciioa wita ataer is-
f.ueaces for a variet? of asbestas zancers, Sut t3is has oeaz l:itzis
studied. Coe sez of ciruastaaces t2ac cag tura out 33 e 37 ae-
s.derable izportimce is .mmugomedification: *2:s 13 a2 sudiect 25 Lz-

tense research at this tile 13 our Lisoratorv.
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Reveesal of rxak

Quring the cigaretle smoking-asbestas exposure investigatioas, an iam-
portant observation was asde. Those asbestos vorkaers wvith a history
of cigsrette swoking who stopped smeking, vithis 5-10 years bkad only
ocoe-hslf to two-thirds the luag camcer risk of those who contisued ta
saoke. Data are not yat available concerning whether cisk of oro-
pharyugesl and buccal cavity cancer, larymgeal cancer, aad esophagesl
cancer will show the same bhappy effect, but I anticipate that it will
be 30.

Cigaretta smokiag was also fouad to increase the risk of deatd of as-
bestosia, presumably by addiag the empbysema-bromchitis bdurdea of
seckigg to the pueumocoaiotic effect of the dust. Here, agsia, it is
likely that cessation of smoking will have aa ixvortaat beseficial
effece.

This raises some very practical--aad sthical--questions. [ has bees
desoustrated that we <cia, at least 1n part, reverse the risk of luag
cancer asoag individuals previousl7 =xposed to asbestos By csssation
of smogizg. Is 1t ncumbent upoms us 3 aocilv all those Wgo we know
bave been exposed to asbestos 0 tell thes of the idded cisk tiev have
of deach of lung csncer, coapared o smokers ia geceral, aad of tie

potentia. of reversiag CRaL risk by smoking szssacioen”

Jase-rceponse

ample e71dence 3523 nov been accumulated to iadicacs that ag i3portaat
dosa~disease respouse gradiest exists for asbescas, is for zany other
carcigogens. We will bear about this, I 1a sure, 13 some dezail at
t3i3 symposium. “hile thue exact projecticas may be dedacted, it s
clear that the less asbeszas :iabaled, the less zhe disease cisk and,
conversely, the aore asbestas inhaled, the greatar tie ri3k. A coc-
sllary will bSe :2ac avoidable exposure z=:anslitss :3tc avoicable

disease.

>
~
~
M

(;I
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Ap addeadum to thas supject bas been added iz receat yeari. Ve kmew
in 1964, and this bdas bees coofirmed since, that differeat exposed
populations had variable disease ocutcome, as measured by mortality
experience. Que possible explanatioo was chat difierent fiber trpes
bhad .differeat pathogenicity and aftar the Yewv York Coaference, :he
experience of populatiocns exposed uniquely to ose or another fiber
type was sought. This vas not easily cose by iz industrial circum=
stances, due to mixed exposures.

la our Laboratory, we have beea able to obtaia jinformation oa tve
fiber variezies. TFirsc, ve have beea iavestigating the experience of
1,663 mea who vere emploved in an asbestos products factory in Pacer-
son, Yev Jersey 1941-1954. A great deal of iaforsation demoastrated
that amosite wvas the sole fiber used in th:is plame, apart from some
ainor amounts of chrysotile. Table & summarizes tae experieace of 332
mea wha began work 1941-1943 and vere still 3live 10 7years later, aod
vere fgllaved prospectively fros that point to 1973. It will be sees
that their zortality experieace was very much like :tlat of asbestos
iasulation worrers. Amosite, appareatly, did nct have 4 unique potes-
tzal to result in ocler tham the asticipated asbestos-1s3o0ciatad

diseases.

“e have 2ad the opportunity of iovestigating the experisace of asbes-
Zos Lasulacion Workers ic the New Tork-New Jersey ar=a for two periods
of time; one, iz whi:l emplovment began and csatizued -hex caly carv-
sotile vas used (befors wWorld War I[I) and a secoed group o nea in tte
same union locals, is tie same cities, doing the 3jime vork, emsploving
the ’same vork practices but exposed mot oaly o cirvsacile hut joctea~
tially to amosite as we.l, which had Y then been adced co asbeszss
igsulation »acterzals. Tables $-3 sbow that, far ecuivaleat :imes Zrca
onset of exposurs, 0o diffsrencs could be seen 12 Ile 3o0rzality exter-
1ence of tlose =xposea caly o zarysotile sr 25 2hr7satile and amo-

sile.

CaZsrtuaacely, ve 2ave 3o experwemcs will cracideliis exTosed jopuli-

10083 13 our LadcratoeTy.

A:7757
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It may vell be that the question posed in 1964 was amuch too restric-
ted. The assumpcicn vas aade that fibar type would be the zajor dif-
fereace in explaining observed variations in the disease risk of
various groups. [T 1s cov cmalized that exposure iateasity cagtainly
plays a very umportaat role, perbsps a critical cce. Hovever, other
factors aay be of equal or evea greater importance. [ would go even
further thaa Dr. YcDonald (this Symposium) when he statas thac "While
1t is clear that, 12 experimental animsls, fidres of differeat type
but similar dimensioas have much the same patdogemicity, various in-
dustrial processas could have 1 major ¢ffect on fibre size...." focus-
1ng, as he did, on the size of the inhaled fibers i1s 2 dezermimant of
pstiogeaicity. Otder changes bdesides those 1a s1ze cam oczur :a the
fiber during its journey from the time it i3 extraczed i3 the mige to
its use i3 a variety of industriil processes. Dr. iLanger will address
this question lere later. [ose response, thea, may reflect aot only
the aumber of fibers inhaled, dut wvarisus attributes suck as fider

t7pe, dimeasioa, surface, structural alteratisa, stc.

Conclusion

Woea 1 death of asdestosls ¥as observed in 1300 and recarded ia 1606,
1t could got 1ave beea widely kmowvn. But :: would have Deen 1ifficule
to overlooc the serious pocential of the dust waea the cireful clias-
cal studies and surveys ia tle decsde after 191+ Jaund that ascestosis
w¥as common imoag exposed vorkers, and that deazds could oczur. le-
spite this undecstaading, tie 1930s, 19403, 1950s went by witd few
precaucions ia trades ia vaiil Ilere was asbestos exposurs. NYor cil
accumulat:ng sciemtifi: knowledge coucern:ag the cancer poteatial of

asbescos iacrease proleci:ve deisures until e 1360s aad 197Cs.

Thos Symwoos:ium 23313, 23 t2e Dessiag 3 New Terk 13 1%, will szill
be sciesce-hased. However, iz will also "ave e tasx 3f 1deaz:iiiza-
tioa aod resslatiza of :adustrial, ecamem:ic, soctal, jpolilical acd
etazcal :uestizns. Thus, cthere will be dedate zaacesaizg e dizea-

swons of tle diseise l2gacy we dov facs a3 ke cesult of zus vears

7420083
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of fa{lure--exactly hov much luag cancer or mesotaelioma or gastroin-
testiaal cancer or cancer of the laryux or other caacers or ashesto-
si1s-~in shipyards, tbe coanstructioa industry, traasport, sises, fac-
tories, chemical facilities and refineries, power plants, iasulation
work or other trades. We will be askad whether levels of 10,000 or 2
aillion !/n3 of air (0.01-2.0 f/aml) will protect people in the future
aad ve vill got be able to answer confideatly because fev aeasurements
vere made years ago to corrslate with subsequenc cancer experience.
Still, wve'll be able to give the key acsver--that there is 31 "dose-
tesponse”’ for all asbestos disease--the more asbestss, the sore risk,

the less asbescos, the less risk.

But thas discussion will aot he able te ansver the critical ques-
tion~-shauld the use of asbestos De contigued--if evideace wil.i 20¢C be
available that it cac be safety used. that chers willi de wigorcus
insisteace ca all feasible safety measurss; aoC minimsl comtrols dut
ax3imua  capadilities. Would this prevear all asbestos disease’
Yo-=dut 1t would aveid all chat cin be aveided, at leaat vith wpat is
preseatly 'movm. It 3ay vell Se thac 20 do less zhas ve cag wll
prove unaczeptadle. Tlerefore, one perspective LY vaick 1o judge ibtus
Symposium is w2at 1T bhas as L1t3 task ile unique opporIuRILY of jesii-
13g “ha wil! live, and who will die. [c 1s tlis decisusn waica will
insver tle quastisa of upether 3r oot asbestos sdould coaiimue I3 de
1sed.
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