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pharynx, gastrointestinal tracl, kidney,
and ovary and reespi y di

were high (m;:re 1hln 10 fibers per cubic
cc)) i

such as preymoniy. Malm‘ huslth eHecto
are discussed below,

Luny concer lg currently responsible
for tho largest number of deaths from
exyosure 1o usbagios. 1t has been
ssrociated with exposure (o all the
principal commercial nsbestos fiber
types. Excess lung concer has been
documented in groups involved with the
mining end milling ol esbestos and the
mauulaciure und use of asbestos
producis. Studics In which tho extent of
exposure can be approximatel provide
cvidence thut lung cancer iicrease
hnevly with both level and duration of

sure. Cigarette smoking snd
estov have ¢ strong s Igtic
lnlemcnon in develapment o} lung
caner. Asbesios exposure appeurs to
multiply the underlying rigk of lung
cancer. Consequently, when expoged ta
usbeslos, the risk of lung cancar for
. smokors [[or whom the Hek of Jung
. cancer is already high) is much higher
" than that for nonemokers expored to
ashestos. Most persona who develop
fung cancer diy within 2 year.

Many human studies have a)so shown
that exposures to asbesios produce -
mesotheliomas, which ure cancers that
aceur us thick diffuse masses in the
sarous membranes {mesothelin) that lne
budy cavities. Mesutheliomns accur in
ths plewro {tho membrane that
avrrounda the hunga ond lines the lang
covity) und thy Eeﬂlnnonm {which
surrounda the sbdaominn) organs und
lines (ite vbdomina) cavity). Most
persons who dovelap maaulhrlmma dle
within the Nrst 2 yoars after diogs

has
‘accounted for more than 7 cmnl of
observed deaths (Ref. 1), It
apparently lege common ﬂum lung
cancer or mesothelloma &t expogures
lawer than the current Oocnpational
Sofety and Health Administration
(OSHA) workplace standard of 2.0 f/ce.
Some receni dats on the incidence of
asbestosip appesr compatible withe
linesr exposure-rezponse relationship
withng { :‘:aho!d {(Re€. 12). However, it
1s e1ill considered uncertein whe
asbestosis oUCure 88 @ reault of
In occupalional etudles where the
primury route of exposure is thro
Inhalaton, lung cancer and
masothcliomas usually accovnt for
abaut 80 percent of the excess cuncers
scen among workers exposed to
asLestos. Howrver, as noted in the
CHAP report {Ref. 1), 8 number of other
ranaers, principally af the
gastraintestinal tract, have been
‘associated with osbestos exposure, '
These ere cancers of ths larynx,
pheryox, oral cavity, esophagus,

ther

slomach, colon, 8nd rectum, Stalistically
. slgnlflmm excessen of cancers of the

kidney and ovary have also been
showh. In'addilion, the excess of
cancers at all other sites combined s
lluhlhcally sl.gmﬁr.ant in some lllldll!l.
‘The }
studics concerning lhe health effects of
nshiestos ure also gupported by results of
laboratory studies. Animals ireated with
ashestos have showa increased
incidence of flbrusis, Jung rancer, and
Ivali All iul forms -

often efter having been In coumtant pain.
Fpidemiclogy studies suggest that the
ncidence of mesothelloma is related to
dasa and 1lme from firss exposure.
Asraciation of mesothelinma with
smuking is werk or nonexistent,
Asbesatas Iibers oppesr, by far, 1o be the
most common catise af mesothiéliomag,
Agbestusis. which involvoy fibrasis of

lung and pleucs] tissces, is anvther
sorigne chronic disease aspncistad with
expouurn Lo 3sbestus. Thew is 0o
oflective weniment for sshustasis snd it
i6 aften disahiting or fats), Ashestosta iy
disgnoned from findings which may
indude mudiographiz changet.
Wieathlessuess, and abnirma! lung
funciion. Smce samie elivizu) symploms
of neheatogls ure similar Lo those of
other fibrasing lung diseasen, o history
al nueupatronal expusures to wshiesloe jy
oftun o kuy featum: of its diuynasis.

1 Asbestogin can appenr and progress

! decades niter cxposure tg ashestos
: filieew. Uider working conditions where

l aveinge fiher wno‘mlrdluu'n in the air

and saveral other types of asbestos are
implicated from a varicty of modes of
axposive.
Mosl uocupallonul uludn-b huve been
ret an dto
high etrbome cancentrations of asbestos
oy relatively long periods of time.
However, shori-term occopalional
.nxpn=ures have 8lso bern shown to’
increase the tivk of lung cencer and
wesnthelioma. One group of ashestos
factory wurkers with less than 2 months
of occupational exp bad e twofold
increase in uny cencer risk (Rel. V). In
addition, there ure many documenied
cines of mesothalioma linked ta
axtromely briel exposuive to hif.h
cancentrations of asbestus or long-term
exposure ic luw concentrations [Rel, 4).
Direct evidence of sdverss heolth
effects froun nun-accuputional asbivtos
axpusure also exiats. Persons who lived
in the households of astestor. workers
huve develnped pleural mesythelioma
and ashestos-related radiographic
wharnges. In 8p ongoing study. 4 casus of

mesothelioma have been od
awmnong 628 farmily contacts of emosite

_worken (Ref. 10). These figures are

uch higher than thet expected ta be
found emong the general population. In
additicn, 358 percant of the conlacts
showed d:ul x-ray sbnormalities -
pared with 4.6 p of :
subjects drawn from the some .
community. A number of mwlhc"ms
have olso been documented among
populations whose only identified
ex)umm wag {rom living near ubellm
ress, asbest
or lhipyerds where asbestos uee had
been very heovy [Ref. 4L An estimated
1,600 cases of mesotheliorns occor
yea.xiy the V.S, smang various
ed to ashestos [Ref. 6).
"1 eddltion lo oxposure 10 ashestos
fibers in (he sir, the generel population
{s also expasad through various oryl
sources, lncluding drinking water
containing asbestos. Becausc of the
petentis] for oru} exposure os welt as
the encess of gastrointestinal tract

- . cencers that hus frequently been found

in occupationsl groups exposed 1o
ssbeotos in tha air. there has been much
study of the possible health efects of
ingestion of asbestos fibers, Despite

“* those efforts, evidence showing health

effects from ing n'is stili smbig

2. Cancer rish exl!a[m/almn As
discussed shave, numeraus humen
studies have demonstrated that
expasure tc ashastos has incrensed the
risl of cancer and ashestosls. Since 6

of epldemiolngy studics Indi

a pnsllive mlullonship’ﬂuwm subestos
exputure snd the sk of lung cencer.
severs] models may he used to
exsrapolaty from risk st higher exposure
fo rigk ul lnwer expusure. The model
that EPA batleves is mast conajstent
with the available human und arimal
dats I the Hasut neo-theashold duse/
resporse nodel. This morinl s3sumes -
thut {1} any exposura increasss risk, and
[2) the.increase inrixk s proportionsl to
the background risk in the nonexposed
papulation and to the level of expusure,
drlined as duratiun of exposure times
concentratian of axbenlos fibers to
which populntians may be exponnd,

The choire of the linaar model (s
nmasonable since thirg is no evidence
for a thresliold level of aghestay
expusure below which there is no
inuressed rish. §t iy furlier supported by
gvidenie of csncers among populutions
whaosu ashastoe exposure is believed tn
have bran luwer than levels reportad in
the epideminlogy gtudies of usbesios

_workers mentioned above.

The madel adopted by EPA to
nstimate excres masothelioma Incidenca
due 10 yshestos expasure relstes disdase
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