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and 0.2 {/cz {or crocdalite.

Tue [oilowing seenons describe the

sara evidence that demonatcaies ne
causal rerastonsnip between ashestos
exposure and Nz vaInd niky of
IngWTING iung cancer Mesolneiioma.
sastromizsunal canczz, 3nd non-
maligmamt respiratory oiseases such a1
23pestosis. [n ngdition evidence 1s
RIEsCntea dertduung 1o the reiauonsay
betwern gxp@aure 10 vanous types and
nzey of eanestar fiber and tha nska of
asgesins-reialed disesse: evidence
concrrming e synersisur effecy of
1MOKINS 20C A30E3t0s cxToIure on the
misk3 of Sevelaming lung cancer 13 aiso
preszatec Mot of the heaith effeca
CVICENCE wis (PevIQusly presenied

OSHA's November proposal (48 FR

31099-31123L The current puditcauen
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that Fraoeral Resysier nottce and
FrESEAtY T 2otaud new evicdence
coizined funsg axg sier e pubtic
scanns.
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ctenen. Ciung a pucy by Sametet s
whick used a reiabvery iatse coherL
Kilbum arrued Wiat smokug nender
rrecuzed the x-ray aprearance of
swimonary Shrosis nerconinuted 1o
iSrosis tesuiting i*em asbestas
txposure,

Pearie (Ex. 5+-C78) studied 141

L this
£70up was 7 years. Chest x-ravs were
taken on all subiects and puimonary
funcuon data were coilecied. including
FVZ FEV,. and diffusion capacuy, X-
ravs were examuned for pleural
thicken:ng and witersutial abnormalit:es
consisient with asbestosis. Smoking
groups were defined in terms of -
nonsmakers. ligdt smokers. moderate
amokers. and heavy smokers. Three
asbestos exposure groups were also
defined as being ruld, moderace. or
heavy, based on the duration of
exposure ({014 years, 15-19 vears. and
S0~ vears. respectiveivh Three pergent
of the nonsmoxers had 1aterstitzal
disease. ail of whom were concentraied
ia & neavy exposure grevs. By cantrast.
8-12 pereasy of the smoxers nad
sigruiicant wrerstttal disease. with the
highest prevalence :n the rmild and
mocerae asbestos ¢XPOSULE STCUDS.
These diflerences between nansmokers
and smokers, however, were not
statnshcaliv sigmificant. The prevalenze

of pleurai disease (n heavy soiokers was
=3 percent. camzared with 9 percantia
snsmorers. Thus dilference was
siansuzaliv sipmifizant The srevaisnce
cf piewal éiscase ameng the Jight an2

. em
Pt

moderzie ookl TuTIW2s §
thata neavy smokers, The larpest
gifierence in the srevaience of plewral
Ciseasr penvesn heavy smokess ang
nonsmoxery s found in the proun with
mald 25221ty expasure. These
FTEVaiSnCE medsuses were ot aGiusiad
2= hawever and if cannot Bs

uded definitively har the

cant ciligrence in

H
= Denween heavy smoxers and
DOSITIRErs 1S alnTulanie o sTioRYS
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sian alone.

Berty et &l [=x, 5=029) stuci=d 37
men employed 1 ad asbesios textie
mull. Two cehons were definec: thase
first emsioved Defore 1951 aznd those
empisyed anor afies 4531 The mean
cumuizuve exzaswrs {of e eaniier
RTTIwas anpraxirTately twize tha
\Ze meove recant cohosn Smoking
nisicoies were avsilavie for 375 rmen,
Five smeiune groups were defized:
Never tmakec. 1- cigarmites ser day, 5
i cr3arertes oergay, 154 cizarettes car
Cay, a2 ex-sokers. In the most rezent

SEngm. e srevalenze el cresitatisng,
rossiaie asbestosts. cerified asdestosis,
and s;all rageoiomzal coazines was
Lizher among seavy and ex-soxers
smozeed wils lizht smakers (1=
Cigareries per cav) ang neasoken. For
exi=zie. L5 pescent ¢l Deavy smokers
ras cerviied A3DEILSSY VEraus NOne 1n
the nensmoking and hieht smowung
grouas. By canirasi, there were no
acsarent giferences i Uie prevaience
af asbestons or otaer condiitons aseng
tee five smoxing FToUDS fram e earner
cazzr wiian incurred a higner mean
Comidialive expasere. was oider, and

kac a ionpe: penoed of {oilowup than 1Re .

more receat conert. This siucy suggesis
1hat. aithouen were may be ciiierences
i Lhe prevalence of asdesioss among
stmpaers and nongmokery wno hzve
been expesed recentiy (0 asoesios. the
prevalence of asbestosis amang smoxers
ané nonsmokers tends o be more
stmiiar 33 128 latency penod 1ncreases
er 3t kigher ieveis ol exposure Lo
asaea108.

C=reacdutonal study reserved since
the Novemoer bravosal s perunent o
Ly issue. Nichotson anc hs coueacues
cItaneg caest x-ravy anc acmumsiered
Pumonary fincuon tests to 916 braxke
line resauwr anz mainienance worxets
anc aporoxunately 203 nonexsosed blue
caiar worxers (Ex. 172-00 Chest xeray
acncormalintes were defined 1o include
parenchvmal changes of 1/0 or greatern,
riezral thickening. pleural plagues. and
Fiewral caizificaton. Prediciec vaiues
ix: sowremesy were based on the
svises anaiveis oy Miller et al {2950] of
tne 1871 caip of Moy Kuski ang
Jeazsen [Ex. 172250
pzroentage of workers with any
evisence ¢f chest x-ray asnsomainty
Tmong Liose with garage empicymen:
wag tempared wih 18.5
FoIZomt gmony WOTARrS Wi Ro staied
25Taslos exposute OF 23730
1ro-Bl This overail

2 hapsam
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emmgyzent [Ex. 170
S nze cetwesn the two grouss 1s
asIpuniec jor by cifferencesin e
srevaience of parenchymat
aTnIrmanles (19.0 pereent vi. 123
b wthoraher thanm plewral
2snammaiibes (8.4 perceni vs. 8.9

2:). Howeves, signifizan
ranges existad - he pErTentas
Flevral ghnor=ziities amens Gose
e2ioyed in work havinz derest
Z2I225183 exsosure (222 pe

svars empicyment (230 seroenzan
282 e=pioyec oalvingarage wesk 183

s2rzanil or RRVING BE asTestcs exposise

{£.9 perzeny),

ese resulls were ierpreted Sy the
=ors to mean wiat Vplevral
sremaleties often appear e
rzisively icw asbesios exposures and
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gan exZepl DALENION TG ISNCTTIALL Y
1 pTEVJIense al {EnS Lmes Itam oy of
exnosure” {Zx. 28082 25) Simiins
resuils were cornnec alier
stamzardining for age and smoking
Riptany

The puimenary funzuen test data
wilgh stancasgized for smoxing.
indicated winteally idenucal resalis for
the unexposed coniols. the brake repair
workers, and individuals expgsed or
possiply exsosed (o asbestios (Ex. 172-
B). The tavesngators note that these
fingings are not surpnsing because
“lfarced viial capacity 1s usually 2 less
sensitive getermunaucn of asbesros-
related chanrces than thr oresence of x-
ray shnormaiities and forcea exgiratory
voiume 6 1 38CONC reiales o eExgosures
other tnan asbhesios™ [(Ex. 172-B. o. 461,
Although this studyv [Ex. 172-B) provices

evidence that asbesigy causes cnest x-
ray abnormalities over and above those

UTAT Iy B¢ caused by Smokng. the
daia were not sufiicient 10 show 1hat
aAsSpesis-eXposCs WOrKers wWho Smoxe
ullgrea mare lunz imoairment 1Ran
eriner 3SDLSINY-gX SOSEY NONSMMOKESS &
non-expased smaxess (Ex 172-B).

In summary, OSHA finds that there s
limired thowen coniicnnz evidence tnat
35Destos workers wno smoke Dave a
nizner nsk of dying from aspesiess, as
weil 33 & gher prevalence of
creontations, lung functhion cecrements,
ano small raciolomzai onaciues than
L5 NOASTOKING CO-WOIRErS,
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SUI LIt mesemneuc;a (CIHANIOSH.
Ex. B=203; I amasite: Seidman et al.
Exs. 857, 221-A; Andersznetai. Ex
Bil:and Mumiy stal Ex B-5ifer
[riads 1.1 cDaraic gt al. Zx 86X
McDenaic ass Fry, Ex §+—64; Lidgdel et
al. Tx, 3+-32. Nighoissn ot al. Ex 3-r2:
Rubing e ai. e B+—56: Demen: et al.
EX. 637 Acnesen ane Cardnes, Ex
13 &2d Berry and Newhcuse, Ex B2l
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. il L rRueh Raset t0 eenerate QU
couds from ampniosies {Lhap irom
chrvaouit).

Se., . . 7e%it who were rrDayed 1o
smpasbeles tn e Baxc glmast ERRaIniY were
eXpoars fo very aigh levers [comparea to e
ieveis of cTrysvuis 10 woico propie were
expesed] (Tr. 778, p 38) -

Using a similar line of armpument, Dr,
Hans Welill of Telare Untversuy
suzgesied that eprdemiolozic studies
show a liber-specafiz risk differenual
Secause "itis Liely . . . Bara gioud of
4sbesins dust consaing » higner
properties of reapirabie ‘cartinogenic’
fibersaf crezidolie i present . .
Croadolife might thereiore pe more
lixeiy to be depoanted in thz dzep
porugn ef the lung and migrate more
easily 1o the pieural surfaces” (Ex. g3,
Fp- 17-18)

Although the higher levelsy of
amphiboies to waich workers were
sxposed in the past may pastty explain
tie dillerent findinzs between
exdemuoloeis and ammal siudies.
Favsical differences ontwesn ensvieule
and the amphibeles that affpet the
adulizy of the lusg to ciear &2er particies
may 2i50 have ied 13 thase cifferan
Laciczs. A number of studiey have
£apwn Sat czrysotile s mere rapidly
clzared irom the ivng than are the
impludoies (Txs. 84=171, BmlT3. Bimsr

<02 312} For exampie, Givseth et al
Zx. 18 cxtmined‘lhe eshestos contes
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isbesios cement workers wia had died
¢f plevral mesetselioma et izne camcrs

AUTOTTTMCTE Shan 7 percaat of Ine

rs used by 120 workary were
e 5310 93 percent gl the
=d 1= e fant tasues wese

ibens
CHHN
) Tas
Lieren 2enien of vam-s
T2t has aiso baen €rmpngimaias
i1 emms Casnoman 'Ex,
Cizouesel @ siudy by Waeser (16220 that
1aniTals exposes 13 chrvsonie
izers deveiopes iung cancer pves
L3ugd 2 smauier amount of ehnvss
\was re:anec in the iuny comzares (o
$=0as tess Witk Zmpmboias. He
srzgested gt “crvsouie Lers
£cZRed in a srocess tat led 1o caneer
: aval and decamposition of

IIE oy Wy
[ T~ Sgud

srazdcive

cmay
f—t

Fmrsmm v
- i

zzoes
<« . e fibers) conored™ [Ex
DoWeu believed that “these
c:flerenses in ussue persistenze tmay

4y e paruxily expizin the
coservaucss [hat exposure (o
ampiiioies 10e assccated witk higher
Frevaienze of mesctheliomaj i 2usman
len3. . L Nea-essfirmmanucn
el Bbes type diffzrencas in amimai
Fxpentients may be reiatec to the mucy
sasrer uie spaz. . (of experimenta)
iximais. which weuic not ailow] the

.
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R Tt

eilects of va™Ine Uisue persistence to
be exaressed” [Tx 99, 5. 18)

Dz, Dav a3 tesudiec tiat e
cemtal leng retenucn of chrvaonle
and the amzioies may account for i
czniichne resuits of reman and animal
fluzies. qoett Dv & Cilierent mecnan:sm.
He expiainea ths view as foliows:

! ruzzest] tat ezmvaenle o sullicien)
CArvaOLiE 12 B3ie 1o semmn N the lunz nzsue
{37 twa ar 2ree vesra. Znouen of it ho mauce
canzer] wiil stav ior 12¢e tentiref bife soan of
the rat, TRal means it €30 exert it maximum
effe2t 1n the r3s 8% 3t means Lt the ray
FEIUNI INDWINY CRrUI0NLE 4 DeEing [Tiore)
Eazarcows are txnutne.

[ eupve a3y c2rvscude i lareciv removed
£0m Auman w2z tnsue Gotnz ine much
lomzze 28, 38, Jor) 43 v2ur tumor inducusn
Pefiad that vgu nave T2t LY nave In puman
beines, | thars a0 of 123t wasn t the case.
then &l the emvemiciozicai evidence would
br snowing izst earvsorls was e nashest of
e dusu™ [Te 779, p. 58]

Several ruismakenz santicicants (Exs,
Bu=-156. 99. T2 7,9, p. 32) exaressed the
aprneon that chrvzoule hoers. whirh are
COmDOses o) severai kuncoed smegiier
fSris. ar? easilv Srmien 1oartin the
lunz a5 e reszit of macneniem leaching
from Wiz f3ery. The masmevie= foss
recuass the simuernsal srenzin and
lenczn of tha fiber, f3s:dtanng removal
of a2 fiber Dy nhagocyigas, This
PFICTESS QCCUTI 1D 2 imsser exient with
e amphiboies. wiish cotimn a smailer
Guanlly oi magnesiwm Allhcuza inis
Ry exsizin way cxnvyouis iy Smare
e2iuy clzared from Die fong it ars -
eflecuvely moreases e dore. 1 ey
of i number ol fivers, hat teazaes the
¢ Dy Davis exzia

sezthey
Fesaliline:

TNow | Bilieve what hansens—dnu v
Rave svigane? o s 1230 ¢537
NITRNMCE I iU ursue qume ramciv
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tutare vemy rorv ooy tinnes
enzizng yome of
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15Uy kmimal exoemmpnny,
Eving e amimsis ., are figer
even wihes weare ™ 22 CTodi U35EY
lof e=ryonie ard amzaicln™ {70 760
o I333).

T3 summanze the Gatz an msk
zrenial Sy asoesias S3er tvpe.
Ruman eridemiolonissi swcies have
suzrzsied that oezzoznonal exposure (o
amgniocles is asscoiated with 3 graater
nisk cf mesatheizzma th3n i exaoseoe 1o
chrvsstile. Nao clear nsk ¢iferential for
lunz cancer cr otner xsbestosereiated
isease Ry been demcnsrated by
eoicermiological siucies. Animal
expenzents, kowever Bave ingdicatad

that caryscnis is a mere paieat

.l

Tdzi

carcinaren than amskiboies when
acnunistered by tnnalatien o
mrraciewral imecnon thus Confiiznng
witn e fin iz of human enicders;sia .

izg:es. Rulrmaxing poruzivan:s ha ve
surzeaied severzl ressons for ine
cisgredancy: (1] Expeaures to
amBniDoies 1N Lhe past were much
Ripner than exgosures 10 chrvsanle, i2)
chrysotle fibers freak up 2ad are mare
easily cicared from the lune than are
amohibnies. efiecuveiv recucing the
resicence ime of chrcsotle in the
kumarn iune, and {3) the berakeup of

arvaotile ribers into individual fibals
cesurs more readily than for ampmiboie
fhers. 1nus (nerzazing the eective goae
of chrysoule i animais. Dr. Davis
extiarnag at the heznng that tne net
eifeet of these biolagical mestansms is
unkrows:

“... lsenefiber . .. of amehibole more
farprerzus than gne finer, . . pi chrvioiic?
Tnere | ... [aave| 10 poini our that eur
Fae SuIN0Y ARSWEL (Rl with CorIAINGY.
nle. vou have aimas certainy
=r a3rmiul poteanal of errvsoule
Trater quzatiivv ol ihe
AL L L L | eould imamine that one
fzer ! erza in Aman cengs wid end uo
TSUTRN Ak wame 2armiviness, 6 (331 Muent
ENLLE IRy cave. [L My e thal e creaier
durzoiry of amerrootes wul aon! vive a fixtls
Uit ol an izl | have no uefinie Gaia an Lacs,
AA2 nydody xise Ras.” [T M9 p.LY)

CSI A acrees with Tr Davns t=at
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& Gi0en0g [iver nvney crocused
ILTErs. The most
T Thers were 0.05 u o7 less
T8t and crezter thandum
emzia Fiders fesy than 8 um in fes oin
wroeared 1o be encuifed and Cinestea ov
Fhuzacies. However, faers that were
Sumoeri=asn ciazeter and longer
tRandemfan agnes: rato of
Frraximately 1) aico showed 3 higher
cosrtidtion with carzinogenicty. \ricll
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