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By the
CANADIAN CENTRE lor OCCUPATIONAL HEALTH and SAFETY

1200 Main Streel West
Hunmulton, Ontarnio

July 1981

This background paper hus been prepared by the Canadian Centre for
Occupativnal Health and Safety for ine Royal Commission on Ashestos to
survey and suminarize feur studies of the healtn etfects of asbestos fibre
expusure.  The paper does nul report on the hewrings on the hiealtn cffects of
asbestos licld vuriig the summer of 1981, The views expressed herein ure those
of the Canadian Centre for Occupationul Healllh and Safety dna not
necessarily those of tiw Royal Coumission or its staft.
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This bdackgrouand. paper has been prepared by the
Capadian Centre for Occupational Nenith and Safety
for the Royal Commission on Asbestos - tﬁ:ﬁﬁt‘l’ and
sumnarise four etudies of the health -eTfects of
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Introduction

The Royal Commission on Asdestos invitea the Canadian Centre for
Occupatioial Health ana Befety to undertake a review of four major studies of
the health effects of asdestos. This was carried out in the form of answers to
ninz questions submitted by the Royal Commission.

(1) What adverse health effects in humans are uused by uposute to
aspestos? .

(2) What is the rate of occurrence of these health elfeeu in tnose who
work with asbestos and in the general pubue’" T

{3) Do the major types of asbestos differ in their tmcaty’ li $o, how?

{4) wheat is the shape.of the dose-response relationship? Is it linear, or
some other shape?

(5) _Is there a sate thresholc for exposure 10 asbestos?: (By aisease, oy
type of asbrstos?) If so, what is it?

(6) .How does the health risk relate to.the sge.of -the exposed person?
How is it affectea by othe: factors such as smoking?

{7)  What is the magnitude of-the-health risk from-asbestos for: asoestos
workers? (in genersal — not in eny particular plent, firm or ingustry.)

(8) What is the mugnitude of the.bealth risk from asbestos for the
general population (excluding asbestos workers and wthose who live in
the immediate vicinity of asbestos-mines or milis)?

(3) What was the chrunology of the understanding of health risks from
asbestos exposure by the health researchers?

The studies reviewed were:

(1) Advisory Cormittee on Asbestos, Final Report, Report tc the
Health and Safety Commission, 1978, HmSO London.(referrea tc as

the HSC Report)

(2) NIOSH-USHA Asbestos York Group, Woe e to
Asbestos: Review and Recon.mendations, Apnl. 1980, U.S. Dept. of
Health, Education and Welfare, U.S. D2pt. of Labor. (referred to as

the NIUSH-OSHA Report)®

(3) National Research Council of Canaas, Associate Committee on
Scientific Criiena for Environmental Quality, Effects of Asbestos
in the Canadian Environment by Stephen Shugar, 1379, NRCC 16452.
{referrec to as the NRCC Report)

(4) Report of a Working Group of Experts Preparec for the Commission
of the European Communities, Public Health Risks of the Exposure
to Asbestos edited by Prof. R.L. Zelhuis, EURS655e 1977,
Pergamon Press. (referrea to as the CEC Report)

® A later version of this Keport was puplished in Novembder 1980 as DHHS
{NIOSH) Publication Na.8l-10s. Although there is no textue! aitference
petween the versicrs, page references will difter.
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We observed that the Reports aiiferea fiom each Other ih purposes st g R

and layout. Therefore, the conclusions were not slways easy to bring
together in one summary, We found mt.tne NIOSH-C jHAn.?a HSC
. N Pl . m Kk ) w 2 .

bR .
‘1 rEid t

.intended solely as & historiul»remce to_ _gia in . of
scientific. g!ﬁdé!mes,: ﬁ;&mf ressininEncaticas. "" o mu:
greatest numbet ot eihtioﬁs’!

gitec se:enn{xc studies from: ““ a"" ~

s A et

Report represents 4 Tevisivn 8P
NIOSH rewsedreéomm’etﬂg?‘ﬂ

In spite of:these ineouinene{wniud& vogred
review as objective: nponible. &v h ‘
answerec with tables.in-our: ;ttemgt to be;u ce

cited Reports*similaFitiés’and’ llerenees.. fces. The evi
relative to Questivi“3'is pliinly cont ,,A,“,ét o
an outsice expert,“Dr:David Mufr, to. - PrOVide id

better help clarify theissue fod" theé Royal afing =
Question 4 we felt that the Reports.aid not address an imporunt ismue
which we have therefon deuﬂed. ' el ,
we founo thatr‘ior the: purposes nfw revieur. the BSC uepbrt ume
closest to proviaing-answers to an tbe questions’ of the Royul
Commission.on Asbestos: -

Canadian Centre for Occupational:Health and sdety (CCOHS)
personnel wno contributed to-the preparation of this survey or studics
were: Dr Gordon Athetley, p'uinent,&rqﬂpimu projoct
scientist/asbestos project manager; wen :m, research omcer; Duvia
Cohen, staff writer/pressofficer; Lynn'Lanie and ‘kita' Steinmeyer, word
processors; and br Robert lle!-‘adden. projeet aexmtfn.
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Question } WHAT zum:xsz HEALTH ;Erects IN: amm_us ARE
cwsgnggj mmu;u-: Mamos' |
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There are fivediséases ‘G%Eiéb in the general agreement nf the. Regorts,
are associated with e”x’pos irg fto -_;bst&s -asbestosis, mesothelioma; 4pd -
cancers of the lurg'," aFyrix an 0 gastro-in t,qtﬁwl;};tmcg. SForthe - . . -
purposes of the ccog:s’mr w,*mrgm seases & m,&-g -
detail and aredesc ’, iin Table L) -' ‘m;ﬂ“‘ - ;,[‘ sw ipmeli n,gma-w'l -
F;‘“u-.‘-, S BL Tt 2ol a0
awmmnosunﬁﬁﬁuwmmn %%ﬁﬁ@#gﬁﬁmﬁﬂwmhr
cases of cancer*oﬁme"lgp saliv glang, and mouth. -And;: .. 1 - ;.

secording to the* NKCC ’Répof e imstantial evicence exists
connecting asbestos exposure anc other cancers: primary

lexomyosarcom&of the dnp_ .sgdegqcm-cmo,mn of-the:testis, ovarian .
cancer and ciifoer oﬁhﬁnmltopo nc{g:"“tem.ﬁ oo a2 Ao e -

bR e S et g ]

gy ST ERATS Y

The deseriptions jir Table'T come. T Tren ”lbe,keppus. m,dacgpglgs,m
‘A

technical SUmmaries sl edicdﬁés‘c iptions.of the five diseases. . .

.m,m;ﬂh 4-' L&

CCOHS has’adgeé: bnél*commenwbeg;g‘_ mus, tqamdiw
summaries ang uescﬁpﬂons ma,y not. bg 5 Mlg}gmq I

without mecncll ﬁfnﬁg‘

Scme of the manifestations of asoestos-relateo disease m
characteristic. Examples include asbestos.warts anc asbestos:bodies.. -
Other manifestations of ubestos:rghted,msuse, such.as:.thesymptoms
of coughing &nd shorthess of breath, are common festures of respiratory -
disease generally and, therefore, their existence does not necessarily
indicate asbestos exposure. Generally, the process of disgnosing
asbestos-related disease depenas upon the physician's ability to relate
various pieces of evidence. Often, evidence.characteristic-of asbestos
exposure is hard to come by, luvmg considerable room for uneerumy.
Generally, the didgnasis of occupcuon-lduase, and not just
asbestos-related disease, is a mltter of pmumpuon rather.than -
certainty; often, the diagnosis turns on the  occupational history ¢iven to.
the physician in rssponse "o his ‘questioning of the patient. .Ana many .
people have genuine difficulty in recailing all the pertinent details o1 a
working lifetime, sometimes extenaing over forty or more years.

SE e
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‘oF heifve diseases.... -
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technical §Umm mé?ﬁ‘\d*

CCOHS nas*adaeﬂ‘ﬁ‘r‘}'é‘z’& e ;, ¢attimes; dneimedical.
summaries ancr n’g‘l‘abm Lbc-ggm rehensipiest J’«‘W’* Y oen
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Scme of the manifestations- of»:soestos-felltto dxsease

characteristic, Exa udg,nsoestos ars estas:bodies., -
Other momtestl%n%*ﬁf’ &% ‘; 108 _‘ : ggé,;uchumeanmpmms
of coughing and shortivess of-breath, mmommon features;of raspiratory -
disease generally ang, therefore, their existence:does not necessarily
indicate asbestos exposure. Generally, the: process of diagnosing
asbestos-related disease depenas upon the physician's-ability to relate
various pieces of evidence. .Often, evidence.characteristic:of asbestos
exposure is hard 1o ,com.e b_y, eaving. eons:deuble foom toruncerxamty.
Generally, thé’ dﬁ’g’ncms‘*oj occupgg ). ~srgg.se,,andw,-mn1u.st
asbestos-related dnselse. isa m_ at e;éj beesumpuonnthet \t.han o
certainty; often, the duﬁn‘f s, turns
the physician’in resp"onse 1o rnsaéue'snonmg of the patient...Ana many .
people have genuine difficulty in recalhm ‘all the pertinent details o1 a
working lifetime, sometimes extenaing over forty or more years.
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The foﬂomag detailed list ot mm:festutionﬁana symptams

is founadn
the NHCC Keport. Most are réshieatory sysfem sylpiomgand £ 4
sbnormalities which typically &pgedr in victi’fm of ‘a¥bes whothave
hag lm-tetm%xvosure to the?usm I ORT 2.V R
i “5-’? TonT
d&&uﬁ&mmtmmgm* TEIfLtiiEC
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Generally speaiung. scientific literature-assumes that readers are

familiar with the relevant medical anc:sciéntific:terminology. o-some

extent, the Keports make this assumption,:aithough:the: HSC.Keport

does attempt to explain some of the medical.and technical.- -terminology.
In the opinion of CCOHS, however, the: explmtions are jinsoequate in

that they fail to convey-adequately what asbestos-relatea-diseases really
are in terms of their effects on human deings. Much of thesubstance of

the keports will be difficult going for persons without the necessary
specialist training, we teel.

®* Asbestos bodies are small (30-25:micrometre) partiteee wsuvn c
correctly called Iernmno(mbodus. In anc of themselves
they do not indncate d:.sene, butnther exposure to -
aspestos. )

®8spjeural plaques are sott or eouagenous tissues which form
on the pleura (the membdrane. lining the walls of the
thoracic cavity). 'l\\e,pllques have been gescribed as being
porcelain-like, whitish in colour, and opaque, in contrast -
to the healthy pieura which is pink, transparent and thin.
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Tuble & Descriptions of Diseases Associsted with Asbestos
Descriptions from the Reports

Asbestosls

Asbestosis is 8 progressive disabling
disease which is not revegsible. ...

It is characterized by dilfuse tibrosis

of the lungs, reduction in pulmonary gas
exchange, dyspnea, pleural thickening, and
pain. These abnormalities occur more

frequently among.those occupatjonally
exposed to esbeyigs then amongnon-
exposed oo...:.b_u. AN .mmun. v.ﬁv

TR
Loxd
w T

Mesothelioma

Mesothelioms, a:nécplasm primarily
affecting the pleufa and peritaneum, I$
accompanied by-a gegi€s of unpieasant and
ultimately fatalsymptoms (§ic) Rich L
weight loss, chest pain, cough:and anorexia.
Once diagnosi$ has been achi€yed, thereis
little that a.._m..n done in terms of successful

Cancer of SQ_,:,!N_-‘; i o

No deseriptions given.

Cancer of the Larynx
No descriptions given.

Cancer of the Gastro-intestinal Tract
No descriplions given.

Explanatory Comments by CCOHS

006093

Asbestosis is a progressive disabling disesase,
fibrosis of the lung, which is not reversible. ¥
Fibrosis ol the lung is a condition of extreme |
scarring of the fibrous lung tissue, The iﬂ-&&
progreésses even ulter withdrewal from exgbsurg.
It is characterized by fibrosis of ghe lung 35 _ <
tissues, shortness of breath, and gain. Thege; ::
may gr may not be changes i the.x-ray of:the -
lung. fhe symptoms are non-Specfic i thaj. fofe
ihem points directly to the disesse. ¥ A8
iugijgsis of asbestos must ifivolve an occupational
(or pate-occupationsl) history of gxposures:~ ~
sfosis may cause death, br légato .. -
cations causing ceath,’or oftly be disabling.
L Ve

conpl
Es St

Mesothelioma is a :1.5:!..??6 pur eftecting the

_ liniiigs; of the lings and of the, sbdominalicavity,
"It is'agcompaniéd by.dis{ressing symptoms such as
chest pain, weight loss, and cough. Ris . .
ripidiy fatal. . n

1

o .

Liing eanicer incluges malignanticgnotrs of the
: nﬂ%ﬁ?h-?ﬁ—ﬂ.ﬂw i i

beorichus endithe ling ifself: The! tiimoir
relaled to ssbestos Fasing mﬂﬁem..&.q features. It

isuspally (atal.” Lung cancer fs colisidered & (ntal
disease, ithaugh surgical or Médical, treatnient is e

soinetimeés success(ul in containing the disesse or even
eradicating it. oo’

Gastro-intestinal tract cancer includes malynant
tutnours ol the stomach, colon, rectum and the esophagus.



COMMENT BY TOUKNON DISEASES CAUBED Y MHESHUS,
BN SELR TR DT A S S SR Ak

The Terms “AsbHestos-Helateo"” ano "Asbestos-Induced”

By Masbestos-related” diseases we mean those which, it is generally
agreed, are at least partially caused by exposures to asbéstos. By
"ssbestos-induced” diseases we mean those which it is. generally agreed
have asbestos as a-predominant cause. We can therefore-arrange the
diseases as folows:

Asbestos-Inducec Disease Asbestos-Relateg Disease
asbestosis cancer of the lung
mesothelioma cancer of.larynx
cancer of the:gastro-
intestinal(GD tract

This distinction, we think, i1s useful because it points up the fact that
mesotnelioma anc asbestosis are both typical occupational giseases.
Botn result from work with asoestos {in the case of mesotnhelioma
contact with an asbestos worker or proximity to an aspestos fadrication
facility can aiso cause the disease).

The Inadeguacy of Medical Descriptions of Mesothelioma

Human pain ano surtering represent factors not always given their aue in
official reports. Asbestosis is a oedilitating aisease; mesothelioma is a
gevastating one. Mesothelioma usually attacks suodenly, and then over a
relatively short period {(weeks or months) invades the body as a weea
invades a garden. Typically, death occurs within a matter of months
after the first diagnosis. This cancer of the chest or abdominal linings
causes painful accumulations of fluid, making the stomach (it the
malignancy is located there) rock hard. There are prolonged
constipations, swelling of the feet and ankles, great weight loss ano,
perhaps most disheartening of all, dramatic and sucden changes in
appearance. There is no cure for mesotheliome. Nor for asbestosis.

Mesothelioma is spoken about at length in each of the four Reports but
without, as indicatec above, an adequate impression of its seriousness.
We assume that physicians, at least, are familiar with mesothelioma ana
its effects on the victim and the victim's family. But it is s rare
disease, and few physicians will ever have actually encounterea a case,
let alone been involved sufficiently to appreciate all its implications.
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For this reason, CCOHS intends 1o pudlish a transcript of & conversation
with an individual afflictea with mesothelioma. He workea:in asoestos
insulation manufecturing in Ontario anc recently aied #s-a coriseguernice
of this asbestos-induced disease. We think that this aescription will
convey a filler picture of the natural history,:symptoms, oourse, and

mnosisofmmm;im{gc é e -de m : Repoets;: . -
notwithstanding attefipts m@ y" the medical terminoiogy.
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Section 2 Occurrence of Disease

Question 2 WHAT IS THE RATE OF OCCURRENCE OF THEé HEALTH
EFFECTS IN THOSE WHO WORK wITH ASBESTOUS ANU IN

THE GENERAL PUBLIC?
The aiseases of major concern associated with aspes asbestos exp SURE-ATEIASDESLOsiS,
lung cancer, mesomehoma. carcer of the Jurynx, teEtinal o cancers.
ceimi 13 PL A ial
Table 2 describes a categorizationzof four types’ ui‘l,' X ok res to asoestos useq in
tne CEC Report. CCUHS uses this cnegot’izg‘tmﬂ"ih
»\x“*.".?‘;‘&.é?ppg‘r"»: ’

For groups with occupational exposures iﬁis’féeﬁ possis
diseases which cause deamxﬁuﬂsc’kewmweﬂ“@& experience of various
industrial popuhtaons which worked-with asbestos, ir sulatc rg;shxpynm workers,
asbestos miners, asbestos production workers, efe.s
"...the excess mortality-found-in these: ttucncs‘is neéc,untec +for.dn:orger:of
importance by lung cancer {(associated or not nsocmtoa with:asbestosis),
asbestosis,
mesothelioma, and
gastro-intestinal cancer.” _‘(Bsg, “poge 43)

the other aiseases hsted.
Tables 4 through 8 indicate the comments on this topic‘by",t‘.h.e;i Reporis.

In the subsections below each of the four diseases implicatec in excess mortality
(incicence rate of mortality acove that expected for tne studiea. ingustrial
populations) is detailed.

Asdestosis

The Keports generally indicate that asbestnsis has been rarely founa in the
general population and is not considerec a public health risk.

Asbestosis is found only in groups of ingividuals with long-term exposure to
asbestos dust. Specifically, occupatloml and para-occupetional exposures have
caused asbestosis.

The rates of incidence ana prevalence are defined as follows:

Incidence rate is the proportion of persons developing a disease in a given
population over a given unit of time, such as the rate of new cases of

asbestasis oceurring in a factory in a year.

Prevalance rate is the proportion of persons with a disease in a given
population at a given time.
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Yarious studies o1 industrial groups have examinea the pércentage of all geatns
in those groups causeo by asbestosis anc-other causes of.death. There are
provlems in comparing-the various studiss. .ana.volume 3 of the -H5C Meport
eladorates these proolems. Tne HSC Keport summarizes the data of various
stucies for a.number of -Ciseases causing oeath in:a table reproducea:here as
Teble 3 (Table 13,-HSC, Volume. Lgﬁgeal).- The: vmousstumes examined gre
listeg separately. 4 V

The tadle shows that asbestosis ceused, bebwzen L 3K md n.és of.all deatns
among workers exposed to asbestos in;those stuchesr J.;cde;dgmu a
percentage of excess mortahty, the values woulo beeun nizher.

In its.review. of.atbe muz ~Nﬁcoﬁepen descnm tb@tlﬂle of- Jnortahty
due to.-asbestosis-as 1.03%-10 10.8% anc- st;tes that the en,ta are ppobably
underesumttsANchm 103 -

The incidence Tate of nsbesgos:sjstdltiacun xo ascerz@m,«;mee the chmcal and
other signs on which.disgnosis is:basediare-ponsspecific;and subject 40 wide
varigtions. in.interpretation.. As avzll.«compantwﬂyditﬂeasknawn apout the
progression-of -the dxseue& C,.page;S4). - .

A study was-done-of, mBmtnh textile fectory.in-Rochdale wnere mostly
chrysotile was used. {(Annalsof Occup.-Hygiene,.page A7.-1l, 1868): This stuay,
wpon wnich the Hritish Occup&uom.lﬁxpenp,socxexy,.wed meuosamdarc,
used taree conditions to.measure mornidity:{e) certified asbestosis,. ()
possibie asbestosis,-ana (). crepitations.- Tne mcxdence,nxes observed lor (0)
and {c)-are higher-than for cemﬂed,ubutosxs. 'Anmcxdence rate for
certified asbestosis of (L5% oceurs at the level.of exposure. supposedly.
equivalent to a lifetime's exposure at ¢ fibres/mL.®

An upaate ot this study was gone ano later publisned (Eerry et al, Br. J. ina.
Medicine, page $8, 36, 1¥78). It concludes. that the.incidence rate for certifiea
asbestosis of 0.5%.per year occurred in persons with a cumulative-gose of less
than XD fipre-years per cc. This is said to correspond tu a level of exposure of
2 fibres per cc for a lifetime's-exposure ©of. 50 years.® Using. the category of
‘possivle asbestosis',; & detectanle-rate of.incidence occurs.-at exposures less
than 50 fibre-years per cc. Anc if the development of crepitations is
considered, the average incidence is L3% per year for cumulative exposures ol
less than §0 fibre-years per cc.

According to the HSC Report the only study giving a relatively unpiaseg
assessment of the rate of impairment of Jung function (asbestosis) is the
updated british study referrec to above.

* fibres/ec or fibres/mL or I/mL is a aeasure of airborne concentration,
number of asbestos fibres in one millilitre of air.

A fiore is defined as being langer than § micrometres and with a length to
diameter ratioc greater than three.
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§_Cancer

Unlixe the Gata on-asbestosis from the various stuoies:compared in Table 3,
the znformnnon ‘on-lung-cancer-as & cause etdumiﬂéss eienr. ' '_ ;

Asbestosisis beliéncf to occur ﬂﬂy:inthose exposﬁ‘tomustas&ust. lung
cancer-decursin:ill popilations. *Hendé theporfion: of observed: iung cancer
deaths due to asbestos dust alone cannot be accuratély-measured. ' Further,
the synergistic interaction of tobacco smoke and asbestos compiicates any
- gnalysis 6f-the'Tung -catider-Geathsy (see%eé‘tfoﬁ Gﬁror'a‘faﬁcnnsibnfef “the
-=Bep&tsL4ﬂéwsWﬂﬂm) ot ATelE T DRI0NAG AT G0N

- Lo T o aRliw N
24 Lgsss Y ey

The usual qpproach to demng \vitn :uch dlffxcu.mes is to culculute the
‘mortality-#itid Thishies béendone-forithé datitinTable 8. vPhethiuthoer of
observed (ectus?) deatns in theHdidlstrid groupidues (6 g sciinse islibeliec ‘0"
the number of expectea deaths in séMme Mgﬁ?ﬁﬁﬂl&ﬂwmtt&l
group due 1o the same cause'is luoellea 'E'. The ratio O/E is the mortality
ratio. Forsexample Tor Jing-cancerosineinstiayst of Tavle!3;: Orequads 58
- ahd-Eiéquals22iaria-the aiortilityratio C7ERéxpreisea ds ¢ refative risk, 1s
2.7, ~Thisdndicaies thit-1a65 Banceérisa mo’re’?ﬁlfa;fﬂuse of-aeathifor this
group than for some compar&blesgroup Hot exposea 16 asbestos Ount: -

The data-of Table 3 showsnortality mios’—foﬂumfcmcer ima rangel.2 to 15.8
for iNe-various'studies?-fnterprétation of ichicomparisons is-éktremely
--difficult'fordtdéast ’t’woﬁ"’e‘a‘s’o«fs. ‘tife-chioie ol whith deathsto include in the
fumber of" W'inﬁ’the“busxs’bf* ufeﬁ}ﬂiﬁg“iﬁe‘ix‘pectbo”ﬁi}fﬁb&-b{ geaths
of some: edmﬁanbréfr“du“p" TThéHiF$t Féilion’is-demonstirited direétly in Tadle
3-wheré, instudy - ifcancérs%’f ihe«'krynx ue mcruded*toi poth: observed ang
expected.numibeérs of 8eaths.

Mesothehoma

The Reports generdlly agree that ‘mesothelioma is extremely-rare in the
genernl popuhtton in the absenee of 'exposure 10 tsostosdust. -

Even-though-the disease is enreme!y rare, ‘mesothelioma has: been-ooserved
-where neighbourheod exposure-occurs. “The incidence rate is in ‘the“range | to
5.6 per million per yw.

The HSC Reporl ranks mesothelioma thirc as the cause of excess mortality in
industrial populations.

Taple 3 shows 'tnal mesothelioma causes between 0 and 7.1% of ali deaths
smory the workers exposed to asbestos in the various stugies summarizec.

Gasiro-Intestinal Cancers

The Reports make no comments sbout the oceurence of gastro-intestingl
tract cancers in the general population; insteaa they focus on the associstion
of gastro-intestinal cancers and exposure 0! workers to asbestos.

The Reports generally agree that an increased incidence ¢f deatn due to
gastro-intestinal cancers oceurs in industrial groups exposed te 1 ;pestos.

They note that there is no general scientific agreeinent on the gegree of
essociation of azpestos exposure and gastro-intestinal cancers. Table 3 shows

the mortality ratio is in a range Q.5 to 3.2 008101
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Section & Toxicity of Differemt Types of Asbestos

Question 3 DO THE MAJOR TYPES OF ASBESTOS DIFFEX IN
THEIR TOXICITY? IF 80, HOW?

This topic is controversial In understanding the contndlclogy evidence,
it is necessary to understana that there are at least four cifférent
commercially important {ibre typess chrysotile (white- nbestos) end the
amphiboles, amosite (brown asbestas), erocidolite (blue Bbestos), ang-
anthophyllite (an asbestos not of commercial concern withinCanada).
Applications often involve mixtures of different fibres. “Also'these
f ibres are producedin different fibre sizes and geometnesdependmg on
the proguction process. Hence, differences in toxicity msy cecur gueto:
fiore type, size or geometry. Ordinary air monitoring.does- not
gitferentinte among these features.

The contradictions arise from evigence collected from aulerent sources,
either animal experiments or human epidemiclogical studies. -Human
experience supports:the lrgumenm.nat there.are differencesin
toxicity. Animal-experiments show tno inhaiation of samples of
enrysotile procuces gt least as many malignant Jung tumoufs ano
mesotheliomas as the amphuooies.” Apparently this evidence is not
applicsble to the human situation.- The extremes of:the controversy are
clearly demonstrated oy the following quotations tfrom the HSC ano
NIOSH-USHA keports.

(' "As far es mesothelioma is concerneaq, evicence {rom miners;
from process workers exposed to a single {ibre type; from the
aistrioution of neighbourhood anc comestic cases; and from the
geography of mesothslioma, when combined, prasents & powerjul
case from four gifferent sources that crceidolite has dbeen more
cangerous than chrysotile anc anthophyllite. The position ot
amosite may be intermediele between crocicolite and chrysotile.
There is no doubdt that crocidolite was used at Rocndale, but the
significance of this as a cause of the mesothelioma cases there is
not certain. It can be concluded that exposure o chrysotile alone
has rarely peen shown to cause mesothelioma."(HSC, paragrapn 8,

page 53)

(2) "...presently availanle evigence is insufficient to determine the
role of specific fibre types {regarding cancer excesses). On the
basis of available information,... concluded that there i1s no
scientific basis for differentiating between asbestos fibre types for
regulstory purposes."(NIOSH-OSHA, page 3)

Tables § through Ll indicate the breadtn of comment on this topic by the
Reports.
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Given the contradictory evidence and opposing positions taker. by the
Reports, CCOHS asked Ur Davia Muir of McMaster University to
provide an opinion on this topic. His letter is ntnched as Appendix B.

Tne analysis by Dr Muir-clearly shows how it :rpaasible for animal
experiments demonstrating no basic differences in toxicity to be
reconciled with the- ep:demwiognc data. Quite rigntly the focus for
analysis should remain on the hazard to humans:inhaling asbestos fibres
and information about controllea toxicity experiments should Oe viewea
in Light of their relevance to the hazards of humans

He states that it is neemry to dmmab clearly beiween o&rterentu}
risxs associatea with the use of varidus types of.fibre in contrast with
the risks according to-the measurec:airborne concentrations. Sutmg
that he believes animal experiments- are of remérkably littie nelp in
sorting out the confuslng situstion, he analyses: the pertinent ijteruiure
and the reports to determine whether they had & clear unoerstanding of

the difficulties mmnking the comparisons between tiore types and
whether they have drawn sensible final eone]usions.

His conclusion is "1 have »httle ooubt-that exposune. to crocidofite is
associstea with an increasec risk of mesothelioma.”
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Teble & Differences in Toxicity - ASBESTOSIS

FINDINGS OF THE REPORTS
Agency Report

HSC Advisory Committee on Asbestos:

Final Report
pg. 83

NIOSH-OSHA Asbestos Work Group:
Workplace Exposure to Asbestos

e 3

NRCC Associate Committee on...Criteria:
Elfects cf Asbestos...

CEC Working Group of Experts:
Public Health Risks of
Exposure to Asbestos

- 65

ANALYSIS FOR QUESTION 3
Differences in Toxicity for Asbestosis

=Evicence for & difference in ;ux of 9838-5
with :v_d @v« _a u:n:r . v _

-No 85:::.“ cnuw for a:?.d:t-::n between

" asbestos :c..o .«eo« for reg _-wo.e purposes.

NO COMMENT MADE

.>«co28.u may develop ?o:_ exposure to all
four .:.vol-.: types. oa -888# .da..a_ﬁ
of the a.éo.s.ga of the iihaled fiores; tire
longer ones,. 3:26_.. seeip 0. .l ingcve pathogenic.

1 %4
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Teble M Differences in Toxicity - LUNG CANCER

FINDINGS OF THE REPORTS
~ Agency Report

HSC Advisory Committee on Asbestos:

Final Report
Pg- 92, 53

NIOSH-OSHA Asbestos Work Group:
Workplace Exposure to Asbestos

Pg- 3

NRCC Associate Committee on...Criteria:
Elfects of Asbestos...

pg. 116

CEC Working Group of Experts:
Public Health Risks of
Exposure to Asbestos

pg. 65

'ANALYSIS FOR QUESTION 3
- Differences in Toxicity-for Lung Cancer .

-A firm judgment on the question whether amosite
has bgen maore dangerous z.-: o.:.«uo:_o...

not _uﬁm_c_a s

-zn_-z&ﬁ...v of :c..o Q-x. 3 _E& cancer: .-
inconclusive, but where it exists it indicates

that exposure to amphiboles (crocidolite and
amosite) has been more dangerous than to
a.:.««o:_o.

......

-No «n.o::n_o basis for. ._.22.2.:-:.1 betwieen
asbestos fibre types for regulutory

purposes. .

~-Une «E& u::wa that exposure to: a:..«oon:a

and c_,onac_:a resulted in 8 5.3 fold.increase
in the. ..-3 oq respirelary:cancer; exposure to
o:..jom__o -_o:n resulted in a.2:4 fola - :
increase,

~The incidence cf bronchial (lung) cancer...does
not depend upon the type ol asbestos, but
mainly on the dose level.
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Table Ik Dilferences in Toxicity - MESOTHELIOMA

FINDINGS OF THE REPORTS
ST Agéney. Report
RS F S AT

LR L B

HSC Advisory Committee on Asbestos:

Final Report
pg. 53, 62

AR R

NIOSH-OSHA Asbestos Work Group:
Workplace Exposure to Asbestos
pg. 3

NRCC Associate Committee on...Criteria:

Effects o! Asbestos...

CEC Working Group of Experts:
Public Health Risks of
Exposure Lo Asbestos

pg. 90

{IIIII

. S i fvai, T
. .. L LY e RIS TEIVIN A SV | B

e ANALYSES FOR QUESTION 3
L ym.aﬂ..mzanm in _.ox.n.eS—oa mesothelioma
ML gl R

S

-Exposure to o:Qmo:_o alone has rarely
. been shown to cause 380:3_83-.

., .~Exidenge: fram miners; (rom poocoss workers,
e mgahzﬁhgtnafnasgctzoa!tg
noa hma. . peesents o poweriulj case.. that

++. GROCH

ije-has been:more.cangeriis-than
a:Jaoc_@.

-The postion of amosite may be intermediate.

#7000, the other hand, it is essential to restate
.- Ahe_proven, capacity On,n:_.ﬁo:_a to produce
. aao*zo_.oaim in.animals. if the:fibre is of;

the appropriate 3::&:3:2..

_~No scientific basis for differentiating between
-mcﬁzwa. ibre ..kvﬂa {or.regulatory. purposes.

[T PR S

.vosa »avﬁmsi_oﬁn-: o.:a.a .38!. 3
.. indicate. ‘that different types of .38:8
. .xcﬁ &q uw..a.: ncu......:a.

T.ﬂﬂ
iE LW ’

£z

~There is generual agreement that the risk of
mesothelioma is fibre related in the order:
crocidolile greuter-than umosite greater:than
as...wmo:_m. but the magnitude of .
dilference...is not well estublished.
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Section & Shape of the Dose-ltuponse!ehtion

Question 4 WHAT IS THE SHAPE OF THE DObE-TRBPONaE
RELATION? :IS IT LINEAR OR'DF'SOA&'B OTHEB
SHAPE? e

w b

Preamble - Questwns 4and 5 nlate to each other very gloselyaoecause
they are both explofing:the same ares of: nciemjfxc}:ﬁp gpugg.pg.z Irom
slightly different points'of view, _%ecausg ﬁiétwo,ques\iﬁ@,‘ ive 30
much in commoi,; ft'is"useful to-begin ‘With & preambié whish defines all
the technical terms used in the two questidns. The ronoinng finitions”

are presented mth ucknowleogement to the u:fora Msh Dxcuomry.

The techmcai terms-are: thresnsld
safe threshold
dose )

BTN
[P

response s

dose-response‘nuﬁor |

wliﬂear rehtxon )
“ghapes

There is an important possidbility’ for eonmsaon when xmng & techmca.l
term with & name which may be familiar to feadérs &nd which contain
the word “threshold". That term is "Threshold Limit.Value” (1LV), which
is @ registered trademark of the American’ Conrerence of:Governmental
Inoustrial Hygienists. In some‘respects’ "'I‘m-eshold bmxt ‘Value" is

relevant to the matters addressed by’questions 4 ana S, ano this is why
confusion might arise. A definition of "Threshold Limit Value” has.oeen
given so as to avoid all possibility of confusion between "safe threshold"
and "Threshold Limit Value®™.

Tnresholo The everyday meaning is the best guige: the entrunce to
8 house or building.

In science, the term was first usec by psychologists to descrive what
appearea to be boundaries in human sensation.” For example: {a) “there is
& certain limit below which our ... sensibilities are unable to
discriminate, This boundary ... (is) ... the ™nreshold". (b) we do not
distinguisi ... separately ... presentations oI less than a certain
assignabdle intensity. On attaining this intensity presentations are saig
to pass over the threshola of consciousness ...
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. A threshold for exposure to asbestos would be a boundary or limit which
marks a clear separation between two different states of
asbestos-related disease — see safe: threshold, below.

Safe Threshold A threshold of sasbestos exposure which separates
the absence of asbestds-pelated disease from the. presencc of ..

asoestos-related disease. *

If a safe threshold existed it would imply that some degree of exposure
to asbestos could be endured wﬂhout the Gevelopmem of any. dxsense. u
no safe thresholo enstedfthen one wollld have to_assuime that my o
degree of exposure 10, hsbestés, no mntter how small, woulaog,cnpable
of producing some dnsease in some persons. ‘ ‘ D e

Dose A definite quantity or amount {6f asbestos) regarded as
l.nalogous in some respects to a meaical prescription or 10. meaicine
in use or effect. -

esponse Scientific use differs wholly from the everycay use;
relatxve to asbestos, response means that proporhon of a population
exposea to aspestos which expenences 8 ;pecmc aisease tollowing
exposure of tne total population t0 asbestos exposure of a specifiec
degree. (This aefinition was denved "trom . that. dor "aose-response
relationships” arrived at by the Task Group on Metal Accumulation
(973), cited by G. F. Nordberg.(ed.) "Effects and Dose-response.
Relationships of Toxic MetalsT, Bsevxer: 0975) Amsterdam. )

Dose-Response Relation The eomhnon, normally expressed as a
graph, between the percentage of the population affected by. the
disease in question and the oose of asbestos. )

Linear Dose-Response Relation Where the graph rellting dose and
response is & straight line, necessarily beginning at zero (see figure
1b).

Other sha for dose-response relation The graph relating dose to’
response may be S-shapec aee figure la), but at least in theory the

greaph could possess any conceivable shape.

Threshold Limit Value Refers to airborne concentrations of
substances and represent conaitions under which it is believeg that
nearly all workers may be repeatedly exposed day after aay without
adverse effect. Hecause of wige variations in inqivicual
suseptibility, however, a small percentage of worxars may
experience discomfort from substunces at concentrations at or
below the threshola limit; & smaller percentage may be affectec
more seriously Dy aggravation ol a pre-existing conaition or dy
development of an occupational iliness.
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TYPES OF DOSE — RESPON§E agwﬁ@ms

RESPONSE

ARESPONSE

Fsgure 1a Lmear Relataen

~ DOSE . .
Figure 1b: S-shaped Rélation

DGSE
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‘. As previousiy: #ated, the: tei‘fn:'i‘niﬁesbow"l.lmit Vﬂué"‘ts a l-ggtstgréd .
" _trademark belonging-to&heimenc&ﬂ "Cohiférence of Governmental
Industrial Hygienists, and the definition just quoted.is taken { from their.
booklet "Threshold Limit ValiesJoriChemicdl:Sabstahces ind Physical: ©
Agents in the Workroom Environment with Intended Changes for 1980
(Cincinnatti: mo).

g

SEERURERR L K L )

An adaitional potermd source of confusion lies in the.connection
between safe thresholds: nnomamsholu ‘Limit Values:and:other forms of
exposure limit. Accoraing. tosome authorities, oose-fe:ponse ‘relations
should be used in orderto: dettrmme that:thresnold ‘which:is to 'be used
as the threshola limit value or otner Wwe limit. Aceoraingly,
Question § could be interpreted as: applyug to-exposure limits:such as
Triresholo Limit Vilues.ana:their equiulents in use in Ornitario. We know
from the Xoyal Commission that this particulér. ;nterpretanon is not

intengeq.

Dose-response relations are :used for the purposes of risk- tssessments,
for within our terms of reference Questions 7 anc § specxﬁcu.ﬂy«refer to
matters of risk.

There follows a lengthy analysis of the.principal.parts of-the-Keports-—
~pelating 1o e $hape of the: uosgwme relations. The analysis

F-. 3.

consists of extracts:from the: -commentary. The gist is that
for practical purposes such as: nsk ‘assessment the Reports jugge tnat the .
oose-response relations u&;enerlﬂy’linem AS: stnteosn hE answer:’ 10%-
Question 4, once the dose-response relations are cesignated linear with
origins at zero, there comes automatically an answer to Question §: oy
definition, with such linear 'dose-response relations there.can dbe no

thresholas, safe or otherwise.

The analysis is quite oetailed because we have detectec a fundamental
question to which we would like to draw attention; that question is
presentea in the comments by CCOHS which follow the analysis.
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The NIOSH-OSHA Keport

The following are extracts from the NIOSH=OSHA’ neport Jndncuﬁve o1
the approach b the ‘question 6f the lmaamy or other ‘shape of.the .
dose-response relation.’ It can be seen that ‘there is cknowTquzmzm of
some uncertainty about the tnape of the dose-resgome relgnon wt the

tenor of the Reportiis an mccepunce?ot'the Linear nature of ] =

dose—response relation, ‘with 30 doubt’ expressed aoout the Jmpprnnce ox
dose-response relauon Telative to ﬂemsion-mﬂdng on sbestos. C

Extract | - D .
"E\ndence availaole to date ihgicates that a‘large ‘dose’ or‘ asbesfos
will produce a°bigger health hazard than &’ smﬂ] dhse. - ﬁexdman et
al (197y), using the ienzth of time’ ‘workéd xn m amosxte asbesios
factory as 8 measureof the aosage of asbestos, repor: .
increasea risk of aying ‘from lung ‘cancer with mereasmg ourauon ol

employment.

Hencerson ana knterline (1978), using cumaulative diist exposurc as
an estimate ot dose, reported that the dose<response’ r’ehnonsl'up for
lung cancer is more likely linear. They pregicteo the relationship to
be SMR= L0 + 0658 times cumulative dust exposure (mppef-yrs).
Lidael. et al. (1877) also reporteo a similar relationsnip, i.e., &
tendency for the mortality for lung cancer to increase with the
dose.” (p. 51)

Extract 2

"Newhouse and Berry (1973) suggested that the risk of dying from
mesothelioma increases with increasing dose. Jones et al. (197§)
reported a linear relationship between mesothelioma rate ana
length of exposure. In a study of the women workers in & wartime
gas mas» factory, they found women heving a long employment
period had & higher proportion of death cue to mesothelioma than
those wno had a short perioo of employment.™ (p. $2)
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Extract 3

"Although there appears to be littie dispute that a larger gose of
asbestos will pose a greater nealth risk, the exact nature of the
gose-response relationships may De supject to consiceradble oepate.
This is so pn’muily because of problems of exposure estimation.
Methoas of measuring dust have changed over time mtn,respect b 1]
sampling instrument (thermal pne..:pnatxon. vs. m:dget xmpmger 5.
membrane filter); location of sampling (personsal vs. areai, dust
counting (particles-vs. actual'fipres) and/or evaluation ;echmgues
(whole fields vs. eyepiece ‘graticile). As s.resilt, conversjon-of aust’
levels obtained by one method toTevels conparable to.anoiber
method is far from’ ximple, ang’is sub;ect 10, ;:onszdeublz_er:or.
Another factor which may lead to differences of opinion on the
exact shape of the gose-response curve is the measure of the dose.
The commonly used measures of exposure are the cumulative dose
and the duration of employment. Since using cumulative dose as a
measure of exposure gives equal weight to the concentrations of
aust experienced in each year of .exposure, exposure of many years
ago is considered as imporuntas recent exposure. ms practice is
unrealistic for the ehfopic diseasés havmg 'Y longJaumcy period.
Duration of employment | ’hns alsb been used as a measire of
exposure under the assumptlon that mcreasmg the work time
approximates incfeasirig the dose. This proceaure nas the same
problem as using the cumuiative oose. Furthermore, in the adsence
ol reliadle past exposure date, the duration of employment may not
equal the total dose of asoestos.” (p.52-53)

Extract 4

"nith regard to the linear hypothesis, tne britisn Aovisory
Committee on Asbestos, in 1979, statea as follows:

Our reasons tor preferring a linear hypotnesis are:

() It fits the cata for occupational exposures, (2) it is the simplest
hypothesis anJ the one most readily usec for extrapolation to the
probeble effects of low doses; (3) it is likely to leaa to.an
overestimate rather than underestimate of risks at very low Coses.
(HSC, Vol. 2, p. 14).

Date available to aate provide no evidence for the existence of a
threshola level. Virtually all levels of asbestos exposure studiea to
date demonstrated an excess of asbestos-related gisease.”
(NIOSH-OSHA, p. 53)
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The HSC Report

The following extract from the HSC Report (Vol. 2) covers gose-response
relation in rather more.general terms:thin:the NIOSH-OSHA Keport.
The clear assumption is that dose-response relation is-a redxty not yet
!ully uncerstood but the linear form is to oe preferreg, fur the reasons
given in the quotaiion embodied in the NIOSH-USHA Report.

769 This section discusses:the quantitative evigencs abolit the
relationship between the dose.of:asbestos inhaled by embers of a
population ana-the-f-equency of three-principal bxotog:eu responses /
- asbestosis, Jung cancer and mesothelioma. ‘No‘dati ‘have been
founa which permit.any-quantitative-comment to'be made about the
relationship-between dose anc resporise for cancerof the' hrynx.
That relateq to.cancer of the alimeritary tract'is limited to two
studies. The importance. of:éstablishing;if possible, the natare of
the relatwnshxp between dose:-and-bidlogical response is tnat it may
assist in framing:policy:about an accedtable level of expdsure. 'For
example if it coula be-shown:that-a-leve! of-exposure exists below
which no risk of sickness or death is incurred {1 so-callea threshoic)
at least such a level would.be likely-to-be scceptatle-from the
medical point of view." (0. 34) )

"170 Some of the possibje relationships between dose and resounse
in connection with the effects of aspestos...are (a) a threshola
relationship whereby below a certain Hmitmg value of the cose
there is no.associatec excess sickness or mortality; (b) a (rectijlinear
relationsnip whereby the response increases proport vonately-to the
dose; (c) a quadratic relationship wherebdy the respcase increases
proportionally to the square of the dose; (o) a sublinear relationship
wherz the response increases pmpomom.l]y to a power of the aose,
the power peing less than unity; (e) a cumulative normal
relationship wherepy the response increases as if the distripution of
susceptdility levels to asbestos was normally distriputed...” (p. 34)

COMMENT BY CCUHS ON SCIENTIFIC NATURL OF
THE DOSE-RESPONSE RELATION

In our opinion, there are no scientific data in the Reports, ".or in any
studies relied upon by them, from which any firm conclusions can be
drawn about the shape of the dose-response reiation. indeed, the
scientific data are so vague that we must ask whether scientific
urerstanding of the dose-response relation is a practical rea.hty and not
an unattainable goal of the scientific community engagec ir certain
fieids of research. We are collecting cata in answer to that question,
and some of our preliminary coservations are presented below.
Meanwhile, we wouid like to bring up for discussion the question: b
gose-response reistion a non-measurable concept?
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From the definitiun of dose-response relation we can see that it implies
e correlstion between cose and ihe proportion of the population aifectea
by whichever asbestos-related visease we @re’ccasidering. But dose also
implies a measurable quantity ~ of asbestos inhaled or otherwise taken
in by the people exposed to it. If we sccept dose-cesponse relation as a
measured concept we.are sccepting-in-efféet, that'thé correistion
between dose. of asbestos:and. the :asbestos=relatéd Wiease Ir, ‘question is
sumcxen}.ly strong. £or—whaxever wposeswe—ehoose %ouse oose-response
relation for. ‘

el

But the gose of asbestos for numan bcmgs at work or in the community
at large has never been-measurec.girectly. :Instend, 9d6€ wan?errea o
from the exposure KNOWR.Or presumedzfocrthe-sexpdseb?opuhnon. This
for practical pusposes s such.as.risk-estimation inconnéctionowitn *: -
asbestos exposure,Awo neasonaoly Strong-correlations:tiave:tobe -
presumed between: (af dosefmd-,rcgonse,rma*(b)exposun ‘arg'dose, It
one cr both’ correlancns  Are weax then.the;risk: assvssmentsiarek'ke!y to’
be so uncertain as to be. m:sleamngr Our .opiniontis ihamhe‘xepoﬁsoo
not deal auequately; mtngthe issue.of A.neceor;eianomm, theréiore; we -
woulo like the Commxssnon ,torconsider,- U, ,ques:aon,aust»groposea. .o
There t1ollows our prellmxnary pbse:vanons.on dose-fesponse runtmn,
these are’ presented as a bacxground :.opunquestaon. .t .

Qur Jrehmnary concmsxons aboutﬂose—:esyonse rela;mn

We believe that dose-fesponse relation shoulo be seen cs an ldea whxcn
possessed considerable promise when.it: was first mooteg, thirty.or so-
years ago. ‘Since then, ‘extensive. meuch ha.s been. carried out: - DUt,
apparently, dose-nsponse rélation has.no. aetter sclenut.ae batis now than
it hao at first."Indeeq, surprisingly. little research has.been.aimed-at
producing a secure seientific foundation for it;.by far the-major-etfort
has gone into research- whxch presume.its reality,.hardly ever. questioned
its validity, and almost never reported‘adequate.evndence of its
existence. To make matters worse (and this.is surprising), dose~response
relation has never-been defined in terms which everyone can agree to,
and neither nas it been defined in terms which adequately reflect the
scientific complenty of "dose" of "response”, both.of whicn are
examined in detuil in the HSC Keport. A eonfus:on appears to have
arisen jeading to a widespread and fundamental misunderstanding about
cose-response relation.
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This misunderstanding came about ang uperpetuated because:

) Resembers report on- what .!hey un "doseq-esponse rehuons"

The ides then grows that "dose-response relation™represents o
scientific reality. The research:is not:false: the researchers have
successfully demonsmtedmmstence'ot meM which. they 1erm

'bose-response Nht:on"

(2) Individuals mdmanmtlonszeonce:ned with mkmeumcm,

other practical matters, take:the. mwchezs'eoaelmonscsanhd, z
ana proceed on the besis that what is needeo can be deduced from
sometmng the mdividuals and otgmlmxom ngnrdmm-ceme

re.lauon"

{3) No one has estnbmhedmt the two "lometmm eoincide
scaentxf:cnny. .

P ) e

The meaning of the- dose-fegponse relntxomn studna reportug__
existence. )

Dose-response relations, sometimes:referrea:to as exposure-response
relations, belong:to-one of twocategories: {a) years of exposure, anc {o)
yeers of exposure combmeamtn asbestosﬂleveu. ,

(a) Years of .Exposure -_in. this utcgory, dose AS measureqd so!ely in .
terms of the years of exposure and no.quantitative inforination is-given
about the nature, level, or pattern of the group's exposure to asdestos.
Thus, the correjations labelleg 'dosempome relations,” ‘are between
the proportion-of :the populstion experiencing the stated disease ana the
years of employment or the expasure.(if there is a distinction drawn
between the two).

For some purposes, these cocrelations produce useful conclusions.
However, the usefulness is limited because years of employment
correlate with years-of age and, as is well inown, the frequency of
occurrence of many diseases aiso coerelates with age, at least within
certain age ranges. For example, lung cancer is relatively uncommon
(though it does occur) before the age of forty; it occurs much more
frequently after that age. Asbestos-related cancer and .asbestos-related
pneumoconiosis display a relation with age and, consequently, in some
designs of experiment it may not be possible to distinguish age-reiated
effects from asbestos-related effects.

That difticulty becomes clearer when we taxe as an example the latent
period of mesothelioma, that is to say, the time elapsing between the
first recorded exposure to asbestos and the confident diagnosis of the
mesothelioma. There appears to be evidence of latent perioas of thirty
years or even more.
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An example (from studies mentioned in the Reports) indicative of the
long latent period-is the femaie workers in Canads and Britain; during -
the Second World War, who manufactured gas masks. Blue asbestos is
saic to have been-used for:parts of-some: or-dll 'of the gas.masks;the -
female workers were employed .on:work-which.incliced.putting the blue
asbestos into the gas -masks. :Manufsctare ceaseq:with:the ena of:.
Second worla-War; instances-of mesothelioma:began «tau.notamin the
19665, ana continuec to occur through tne 1976s. On thecpresumption.that.
the gas mask blue asbestos was the only blue asbestos to which the
workers were. exposedg, these instances:are:clear: evxdencenf lonemcat
periods for mesothehoma usocmtecvmtb-,bln&sbestcs. et

(- pant - -._,.'.\ -

For workers:in proce.ssesmhxch "v_/.g;e' cgg}gnuous;over aperioc@t«mmy
years, such as asbestos cement pipe manufacturing in Untatio, there -
woula be no such clear end point to the exposure. If these workers also
were to develop mesothélioma:after‘twenty to thirtyyears exposure, - -
there would be no way of knowing for sure whether all of that tweaty:to
thirty years exposure was needed to induce the disease, or whether the
first few years, few months, few weeks, or even few days were
suftficient to lay an unchangeable:foundation: for:the mesothelioma

which would then gevelop in its own time.

Manifestly, for any diseases with long latent periods, including
asbestos-related. pneumoconiosis, ‘correlations.dbetween years-of-
employment:and-lrequency of-disease may be misieading where the
workers' diseases have developed:during their;perioa of .employment..
There may be no way of knowing whether the same workers would have
developea the same diseases if exposure had.ceased within-days, weeks,
months, or years of the start of exposure.

(b) Years of exposure.combined with.asbestos levels - This category is
represented by those studies in which:the-data are presentec as some
combination of aspestos levels ano-years of exposure.

many such studies rely on & measure of dose decivec {rom & measure of
asoestos levels multipliea oy tne total years of employment of the
people cxposea to those levels. A.common-example of this measure is
million particles per cubic foot x years.of %asure. aboreviateq, otten,
to mppci-yr. Pkquivalent to-this measure.is fiores per.cubic centimetre x
years, abbreviateo to (f x y)/v.

These gose-response relations may be termed "cumulation-response
relations®, because the product of the level of asbestos contaminstion

and years of exposure/employment corresponds to a measure ot
cumulation.
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in some studies, the cumulation is caiculated from the product of years
of exposure and a single "averige” level of asbestos during the exposure
years. But, thisis not really a’cumulstion-response reldtion;
msthematically, it is the sgame’as the years-of-exposure.
femployment-response relation, that is to.say eategoryda).
Cumiilation-pesponse relation lpplles om)m:he:e theré is some variation

over the years in the level wcen ,10 typ:fy the sbestoo eonumimtion. o

Nearly all the studies whxch pcesent eumﬂatnonmponse rehuam m
dependent upon asbestos musuremenbavmged overysardong : ~ -
periods. So far, we have identilied not one stugy mﬁrdlu nlltw“to
aversges taken over less than ught hours. ;

For diseases- mth reutively iongJatent penods, cumuhtaon-usponse
relations possessithe same: weaknesses &5 years:of-exposure/.
cmployment-response relation. The Reports:acknowleage problemun
the interpretation of cumlmummq:omemnons, andcritical -
consigeration 6f ‘these factors is evidént if sonie of the more recent -
studies cited by the Reports. Sofnr, houever,-we have utcou no
studies which have adequately dealt with the question of fluctuation of
asbestos levels from one year to another. And there appear to exist no
studies whatever which acequately deal with the effects of fluctuations

in the course of & working day.

As stated previously, the data on asbestos levels reported in most of the
studies are typically averaged over a period of a year. This averaging
implicitly assumes that there are no long-term effects due to short
period fluctuations in asbestos levels. However, such effects are in
principle present, and can be calculated from various mathematical
models of the development of disease over time. But the magnitude of
effects cannot be-cetermined from the models alone. For that purpose,
data would be required about the short-period fluctuations in level and,
to far as we have been able to fing, no such data are availaole.

The procedures used for data-guthering up to.the present, at least,
absolutely preclude the possibility of finding out the significance of
fluctustions over hours or days, a potentially important factor affecting
the long-term risk of asbestos-reluted disease.

The prevalence of asbestos-related disease has been shown to increase
after exposure to asoestos has upparently ceasea. This observation
demonstrates that any simple approach based on averages, ana/or
years-of -exposure /employ ment-response relation, and/or the
cumulation-response relation are inadequate as an explanation of the
nature of asbestos-related disease.
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Section & FExistence of a Safe Threshold of Exposure

Question § IS THERE A SAFE TBRBHOLD FOR: EXPOSURE TO
ASBESTOS (BY DISEKSE, BY TYPE OF ’k\SﬁEST US),
AND'LF SO WHAT lSlT'

Tables 13-15 summarize the salient poims trom each cf the uepom,
relative to the nono:rof safe threshold. i' . .

ok

& by

’l}i

ag', LA

Overall, the notion of‘ztfe threshola appelrs to have beén };
the Reports with the pagsible exceptidn ofithe position of th&Hs
Report on asbestosis. l{ere, & possibmty of & threshold is eommereo,
although the Report cites evigence pomanz in the eommry dnrecuon.
The CEC Report rnsa the possmih‘!y‘n! a;threshold !érjmmcer anc
for mesothelioma, and then it goes on.’to nject it nrboth msﬁnccs.

Tne NIOSH-OSHA Repou stutes there is no safe mremo"la:for %=
asbestos-relateo mnmgm thout hwmg dxﬁ' erentuted‘betWeenSthe

commtzifr:‘m ccoﬁs%o*s .fsi*rs massﬂdi.b ;;; -

The term "“threshold” implies a boundary between one state anc another,
say, the presence or absence of gisease. Threshola Limit Value, on the
other hand, implies a bouncary not clear cut, gespite the use of "imit" in
the title. In discussing "safe threshold" we must make clear whether

the model represents a threshold in the sense of a clear cut boundary, or
whether it represents a vague border zone, as goes the Thresholo Limit
Value of the ACGIH.

The S-shaped dose-response curve (see figure 1b) snows a kink which
could be interpreted as a threshold — a thresholad dividing these two: (a)
asbestos exposure associatea with disease in a relatively small
proportion of the exposed population, and (b) disease in a relatively high
and steeply increasing proportion of the exposed population.

By contrast, a linear dose-response relation-give no support whatever to
the idea of threshold. Al any value above zero there is some
asbestos-related disease; the proportion of persons affecteq increases
proportionately to the-dose of asbestos received. Here one can see wny
Questions 4 and 5 are 5o closely relatea: if the dose-response relation is
linear for any or all oi.the aspestos-relatea aiseases then, oy oefinition,
there can be no safe thresisid for aspestos exposure. On the other hanag,
if the dose-response relation i1s 5-shaped then there inay pe a threshola,
8 threshold which givides a relatively low frequency of disease from a
relatively hign frequency of the disease. Unless the S-shaped curve lies
above the horizontal axis at all points apart from its origin then, on
strict oefinitions, that thresholo could not be calec "safe” thresnola
because it does not separate the condition of no disease (the safe state,
presumably) from the condition of some aiseases (presumably. the unsate

state). Only if the S-shaped curve cuts the horizontal axis at scme point
to the right of the vertical axis can we speak of a "safe threshold".
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Section & Other Factasla.f(eet_:_!g_ Risk of Dheue

Question 6 HOW. DOE ‘I‘HE HEKL"‘H B!SK RELATETO THE AGE
OF THE EXPOSED PEKSONY HOW ISTI AFFECTED BY
O’I‘HEK FACTORS SUCH AS SMOKING? .

e

A variety of tactors afz’cctm thé mcxdcnce nnd seventy of
asbestos-relatec md sbestos-mduced dsselsa mclude.

exposure perioc .
gase '

smoking

latent period

&ge

petternof ‘exposure -

The importance of the degree of _exposure and the dose have been .
discussed in Section 4. AlSo the uncerwnuﬁ lunchea to. the conccpt
of dose have been dxscusseo in Section 4 . — .

Other factors wmcb have been zdemif:ed mclude ‘the presence of a

history of tobacco smoking, the existence of periods of ;utency. _ige

of the exposed individual; ind the pauemo”f exposure.

Smoking

Table 16 outiines the comments made by the Reports about the effect of
tobacco smoking on the occurrence of cancer. Here there is a basic
agreement concerning smoking:

(1)  The eflects of tobacco and ashestos are igiown to interact -
synergistically (cause an effect above and beyona separate
efiecis) in smokers exposed to asbestos and result in an
increased incidence of lung cancers.

{2) Smoking has little or no effect on the occurrence of
mesothelioma.

(3) Smoking has little or no effect on the occurrence of
esbestosis, although a smoking history may leaG to pulmanary
complications.

However, whether smoking and asbestos exposure have an aogitve or
multiplicative synergy in lung cancer occurrence is not agreed upon.
The NIOSH - OSHA Report clainis 8 multiplicative relxtion : the HSC
Keport claims the relation is uncertain and may be less than
multiplicative,
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L ient Period

Latency, a celay or a "lag perioa” in the appearance of-giséase,’is an
important factor relating to the health risks of aspestos exposure. All 01
the diseases associsted with asbestos have latency, periods. There.isa
delay between first ‘€xposure. nnd the onset oF, ncomj'tionbfmenium

Asbestosis may or may not oceur durmg the timie whilé a Worker is
exposed to asbestos. It may appear long after exposure 2o, as! _tas has
ended. The interval is known tfo'be ektremely variable, cnﬁm et of *
months up to decades - apparently’ "depending on'the' degree 6f2e"xposure.
Lung cancer has a varying latency period ranging from ten years.
decades after first exposurs. Of course, smoking as a factor | may o
may not complicate the latency period. For mesothelioma the latency

period ranges {from ten to sixty years. e

..r.uf’\.

The implications of the existence of latent periods have oeen wel.l stateo
in the HSC Report. < £

"LD ... These delnys mtroauce the fbdowxng problems: '
cases of ssbestos related disease’may’ ocelr many years nfter
tne worke: has left the relevant job; (2) ¢ates of disedse
occurring at present relate to conditions,of work whicn. are
likely to mve ehuzgemn the interumng ,penoo, 3 current’
trenas in"occurrence of asbestos: relued "disease can'give mue
indication of recent improvemienis or othetfwise (say wittin the
last gecade) in working conditions: (4) a period of at least ¥

years may have to elapse before it is possible to give a
definite answer concernmg the introduction or contro) of an

h
‘,. a

disease, data about the relevant dust levels is hkély to be poor;
(6) there is a serious risk among the uninformeo of uttnoutmg
present disease frequencies to present conditions of work."

(LSC, page 22)

Pattern of Exposure

It is recognized that the pattern of exposure, specifically the intensity
and time pattern, is related to the health risk. Certain cases of
mesothelioma have occurred after very briel yet intense exposures to
crocidolite mixtures. (HSC, page 56). As well, similar occurrences of
asbestosis have been gocumenteq.

Traditionally the exposure pattern has been aversged by using the
concept of "dose”, where dose is the averaged product of intensity
multiplied by the periodis) of exposure. As has been discussec in Section
4, this concept has theoretical and practica)l gifficulties.
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The imporumce of thc age of tbeundmdual as an independent hctor i:
extremely difficultito. analyse. &posurc asQutos océ’uismtao"&lé'
- point initime, eltherua single exposure or as cfprotmc
- diseases do novoccur:immedntei& theréafier. In fact; thenio mjenit ¥ ?mhen
_ the disease is cofisideret.-to. existis néver known. 'xw:ﬁp:ﬁm of: = =
- positive diagnosis<niay take placc,yem ifter'the existerceof the. = © |
-disease.” Latenty:isa:further. proble ch"cf&ects t!ie”mte retit
of the factorwot cge. :" A SR
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The Roya.l Commsssxon should. 6 concerned mth hezgmened T
“susceplibility: of éhilafen to astestos-associatec.giseases: Tne' gxbhsnea i
instances of ubesw;-t:ﬁted disedise’ due.to mcxposmwsbgstwof
"chilaren:are rare. :IHSC*-,We Gﬂf Howe\zer'u 49 Knowris thax"the 3z
suseepnoxuty.tcr somecancers vms; with age, th fhe very young beug u :
‘ris« (ionizing:raviation:andleukemia). Swhether asoestasrelutea ;
.malignanicies:afe similarly relatédrisnotknown.“As wellisince. cnﬁdaen 2
can be expected to live.longer than aaults, they have more chance of
being affected Dy cancer-causing:substances with long latent perioas, of
which asbestos is an important example.
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Section 7: Risk of Diu;ue for; Workers

Question 7  WHAT IS THE MAGNITUDE UF THE HEALTH KISK-
FROM ASBESTOS-FOK ASEESTOS WUKKERS (IN
"GENERAL; NOTINANY pamcvuxsnwr, FIRm
‘ORINDUSTRYR? ; :

Some of the Reports lttempted to esumate the megnﬂude of hennh
risks for uorkers. ARSI S S :

In a review of studies of-occupa‘npnd«popmatnomm Hsc:aeport
ranked the major-causes of excess mortality emong’ as%estas avorkcrx
where the cause of neath wu known and sitted me prgpqmm of deatrs
due to each cause: - R

Aung cancer . - 40' v o

asbestosis . - . L I
mesothelioms = = . [3%
gastro-intestinal cancer 8%
ana all other causes 15%

Surprisingly, a stuay of British death certificates suggested that
asbestos-relatea mesothelioma is a more frequent cause of ceath than
asbestos-relatec lung cancer (HSC, Vol 2, page 23 ana Tadle 20)

Tne incidence of mesotnelioma in occupationally exposed populations
has been estimated to be from 2 to 80 times higher than the incidence
rate in the general unexposed population.

There is a neec for caution in the interpretation of instances sucn as
these pecause of the effects of the various factors whieh could affect
the picture:

latent periods

changes in work conditions

changes in measurement procedures

the varying evalustions of occurrence
{for example, diagnosis)

The NIOSH-USHA Report made no stetements concerning estimates of
occurrence, but does state that the present standard (2 fibres/mL) appears
to cause unacceptlable levels of incidence anc prevalence. Jt then
Fecommenas s consicerable reduction below the current {ibre stanaard.
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Section 8: Risk.of Disease for the Public

Question 8  WHATIS THE MAG uxrum. QOF. THE aa.wm xxsx
FROM ASBESTOS.FOR THE, GLNBRAL PORULATION
(EXCLUDING ASBESTOS WORKERS AND THUSE WHO
LIVE IN. THE IMMEDIATE VIGINITY or Assasm
MINES OR MILLS)? BT

From the Reports, it is clear that the tnags;rtude of nsi:.s,qf dxsemlvom o

asbestos for the generdaopuhnon,ixno; known with any-eartsinty. .- .
Actual instances of the disesses associated mthgwgonmnﬂi.nbes&os E

exposure are rare although there have been occurrences in situstions of
pera-occupational and neighbourhood exposures.

It is generally accepted thet asbestosis occurs only in occupationally
exposed groups, saithough pleural plaques similar to those associsted
with aspestosis have occurred where oceupationally relatea exposure is
unlikely. But these pleura] changes are only symptoms, or
abnormalities, and not firm evigence of disease.

The HSC Report states that extrapolation from the inaustrial experience
for asbestosis to the public is not possidle. There has been no general
Reporting of asoestosis in the pudlic.

Lung cancer risks, with the problem of the confounding risk factor of
cigarette smoking, as discussed earlier, are not so easliy presentea. Tne
HSC Heport states that chrysotile is unlikely to have producec any
increase in the risk of lung cancer in the populace. However, for the
amphiboles, crocidolite and amosite, the situation is more douptful tnan
for chrysotile. There is a suggestion in the data that the risx of lung
cancer may be greater for the amphiboies than for chrysotile, ana that
an excess lung cancer risk cannot be excludeag in those exposed in
buildings to amphiboles only.

For mesothelioma, chrysotile is believed to cause no appreciadle number
of cases. The amphiboles are most clearly associated with the majority
of Reported mesotheliomas. This situation is similar to that for jung
cancer.

The NIOSH-OSHA Report does not discuss public health risks; it only
discusses occupational risks. However, because of the nature of the
statements made, certain conclusions ean be deduced.

*Excessive cancer risks, however, have been demonstrateo at all
fibre concentrations stuaied to date. Evaluation of all avaiiadle
human data provides no evidence for a threshold or for a safe' level
of asoestos exposures.” (NIOSH~OSHA, pege ¢)
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It can b¢ reasoned that if there is no "safe” level of exposure, then
exposures to environmental concentrations-must have some risk .
sttached, whether or not-measuresents s cidbemide. |
However, the NlOSH-OSHA—Repott does not use: any extrapclations to
estimate public heulth-risks. Yeliit does: seiectwe_l; qmte’ the HSC
Report conce rﬁmoﬁn tisé! o?tﬁt‘ﬁneuii fre wﬁammd
data to the non- ~
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Section $: Chronology of Knowledge

Question § WHAT WAS THE CHRONULOGY OF UNDERSTARDING
THE HEALTH RISKS UF ASBESTUS EXPOSUKE BY THE
HEALTH RﬁEARCHERS'

Asdestos has been usec 8 long time. As early &s the Ist century AD the Greek
geographer Strabo reported that slaves who wove asbestos jnto prizea rooes
ana burial garments for nobility Sutferea from u "ofeatning sickness™. (I)* In
1Z2th century Europe, Chm'*emagne's banquet ‘guests were trutea to Amazing
displays of tire-defying tricks yerlormec with asbestos clotns. Kow gfgm
hundreg years later 1t is harder to be’ :nnocently enchanteo With the tousumi
powers of what was once called “the magic mmeral" ’

Scientists ana medical researchers now ponder the ccmplexiﬁs of the
pathological nature of the mineral. How does it cause disease? Wno is likely to
become: & victim? How much dust‘can-harm's persorr exposed ‘over & mcume
of work? how littie? Are ail types-of asbestos equally cangerous’ How can
we use our technclogacal know-how to comrox exposure to tbe dust?

Asbestns has been studied intensively by medical and octupational healln
researchers. A recent estimate made by CCOHS steff says i~at one new
article on asbestas now appears every day in the medical literuture, on average.

For over & century asbestos has been- mined and processed for hundreds of
different ingustrial uses. When workers handling the mineral developea fatal
{linesses in the early years of this century, factory inspectors and medical
doctors began to make the connection petween asbestos dust ano aisesse.
Asbestos faclory owners were among the {irst to realize tne danger. Henry
wera Johns, founaer of what pecaine the Johns-manville Corporation, dies of
asbestosis in J8Y8.

As early as 1907 at least one French factory inspector ana one British medical
goctor were convinced that aspestos was the cause of gesin for certain
textile workers. (2,35) Twenty years later another Britisn doctor recognized
that disease produced Dy worKing in aspestos gust created a previously
uknown type of lung fibrosis — he labellea it asbestosis"(4).

In the early 183K it was found that asbestos -relutea disease coulu strike
many factory workers, not Just an unfortunate few — as many as one-thirg of
the workers in g briush plant were aifectec.(S) At the same time goctors at
an American clinic founa, during autopsy, thst & destn apparently aue to heart
failure was actually due to the suffocating effects of aspestos aust (6).

® Bracketed numbers refer to items numberea in Appendix C.
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In 193] it was known that an exposure perioc as short as i:ine months coula
produce an asbestosis.(7) People who used asbestas products — pipe ccverers,
boiler maintenance men ana even & cicrical worker — cGeveloped asbestosis; it
was not limited to tactory employees only. That asbestosis and lung cancer
could occur togetner in the sume victim was known by 1834 (8); several cases
were reported by British and American researcner;,inihe mid 193A5.(9,11,13)
During this decade, confusion over the diegnosis of tuoerculosis in the
asbestos-progucing region of Queoec became an issua.uu,.z,ls)

By the late 193G:ana early’lﬂtk researchesrs were p:coccupzea with questions

about-the link betweenling cancer and asoestas. c.posure.d.s,ld,l.’»,lb,l?)
Auemp!.s to mduce cancers exgerxmenimy in. mxce were, noz eoncluswq.uo,

\\\\\

invesngators.(w) A consensus on the existence of a causal relation petween

asbestosis and lung cancer was apparently reached.in 1y43. after u Janamarx

study of British asbestosis victims who reportea forﬂcompemauon.(w)
American researchers in the’ xssas, howevar, found reasons to.conclude tiat
asbestos wis not responsxbre for’ caising, lung cancer.(2l) .

A major study of English textile employea in the mia 19506 was widely
recognizea as offering the. most solic. evidence to cate that asbectos-exposea .
workers ran'a :uzh risk of bemg ‘afflicted with jung cancer as well as
asbestoss.(n)

Epidemiology, a quan...«tive analysis of disease distrioution and causation,
became increasingly popular as & research tool in the 195(s. Studies whien aia
not incluge study populations or numbers of victims considered to pe
statistically large enough were discredited.(23) In fact the prevxously acceptec
eonnection between Jung cancer ano aspestos. exposure was refuted in 1¥6l by
prominent American epicemiologists.(24)

Some evidence appeared irrefutaole, however. It became generally known by
the mid 1963, for example, that insulation work with asoestos was especially
dangerous, and that it causea high excess death rates and gastro-intestinal
cancer rates — ttus from studies in Denmark ana the Unitea States.(25,27)
Ano by 1965, it was thought that people could gevelop early signs ot lung
disease from asoesios air polluticn simply because they liveo in the
neighbournood of an asbestos mine(26), ana that both aaults ana cnilaren could
become victims of mesothelioma trom contact with occupationaliy-exposea
family memoers (28,29).

4 supject for investigation in the late 196 ana early 1975 was the question
whether or not abnormalities on an x-ray film could signal the presence ot
asbestos-related cisease — scme researchers uncoverea disease where x-ray
evidence revealed none (30,3D. Nevertheless, examination o1 x~ray
abnormalities by industry personnel in & British factory formed the basis in
1868 for the later universally-applied 2 fibres per cudic centimeire of air
stancard of asbestos exposure.(32)
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Research on esoectoc in the.1970s pecame more.intensxve, xnowleage eoom.
exposure measurement em the n.elure of asbestosteiztea. dnseese m .
precise. . Jhamerous meor;emmemons wére meslean e memedhteremre
of the decace -~ some may no loqger oe.relevant,some have become uneully
agreec upon.and some are still. mesutueet -of; eonuvvem. —Amem theee
assertions are: .- e et

® Even low exposures of esbestos;cen ceuse unw.,mle&wo fiores per
eubic centxmetre;tenaard«edopted tc. protect british ANG, Ammcen
workers.goes not elimindte the Fisk of cancer. . % i Ezmena e e

Bt 1] I..

® jung cancer mey develop mdependently of esoestosxs, ‘but workers
with asbestosis are at an increasea risk of developing lung cancer.

® Depenaing on the medical criteria chosen for diagnosis, the extent
of disease reported can vary greatly, especially for mesothelioma.

* Gastro-intestinal cancer is associatea witn high dust exposures.

® The question of wnether or not the difterent types ol asbestos are
equally dangerous for all relateq dgiseases is recognizec as &
aifficult one, &ithough a definite link is suspectea
between blue asbestos {crocioolite) anc mesotnhelioma.

® Averaging aspestos aust exposure counts over many years is an
unreliadle indicator ol how aangerous the exposure has been, since
short but heavy "doses” may carry particular risx of malignancy.

® A lack of qefinite distinctions petween possiole sources o1 asdestos
exposure means that greater reliance should be put on biological
monitoring than on environmentdl monitoring.

* The relation between biologicui effect and fidre size is central to
the hazard of asbestos. Therefore reporting the fiore aimension as
well as concentration is necessary.

¢ Exact dose-response relations cannot pe defineg; however, there
is often & connection between the auration and intensity of exposure
and resulting illness.

® Exposure to both asbestos and tobacco smoke causes & greatly
increased risk of Jung cancer, possioly in a multiplicative fashion.

® There is no evidence that tobacco smoke is reiated to an increased
risk of mesothelioma.

® The time from initial exposure to eventual onset of disease — the
latency perioc — can be a surpnsingly long period of time for
diseases caused by aspestos; it may be anywnere from W to €
years. Tnis fact can greatly complicate ciagnosis.

® workers having & long employment perioa have a higher proportion ot
death due to mesothelioma than those with a short perioa
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It should be understood that the brief aiscussion here.ana: ‘the body.of the
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Section & Basponse zo:the anepom

Questions: %HAT RECEPTI@N ‘HAVE THE FOUR- REPBR'IS BEEN
ACCORDED IN-CRITICAL REVIEWS'IN THE MEDICAL

JOURNALS?

HAVE THERE BEEN. FURMAL RESPONSES FROM' -
AFFECTEL-RARTIES SUCH-AS ISDUSTEY URGANIZATIURS
On WORKERS-ORGAMIZATIONs? -~ 7 = 7 54 57

w HAT wOULD BE A FAIR IN DICATION OF THE STAT US
. AND WEIGHT-ACCOKDEDTU THESE REPOKTS N’ THE-
M. I'.UICAL LOMM Y N ITXJA’N D AMG NG A'PFECTLU PASKTIEb

In general there has been nry httle»responsedocthe four Reports of & formal
nature in-the.meaical, .journdis;-orzin.any ’otherpubhcatims,‘saar aS*We nave
been able, to determine.: Most of:theicomiiient availapie s’ about - the Keport tc
the UK Heelth:ana Safety;Commission (HSC): ' Whiere detiiite responses to. -
the Reports: were availaole:in putlishéd:formwe Pelied on’them,but where it
wes not available;. we -have. reported: opimons conveyed tous byperscns mth
some awareness: of m-how MReports were fece;véu - ;-

A book review in the Brmsh Joumal of-hdnstrial Memcme 098&37)3&)'5 the
HSC Report is "well-presented, comprehensive, and thoughtful, and repays
careful reading. " Dr. M:L:Newhouse;the feviewer, éredits the HSC ueport
with providing "very succinct.information™.on asbestos in the workplaee. &nd
says it supports-a;recommencation-on-control limits with Svery demreo
argument”.. The one.criticism Newhousé makes in ner review is — "...it is not’
too clear what is meant: by .the 'social costs' " referred to in the- HSC™
recommendation “that the Health and Safety Executive take into sateount the
social costs of optaining, using and disposing of asbestos..." . Un the wnole
the BJliw review presents a factual account of what the HSC Report says; it
offers very little critical comment.

Both the BJim review and an article in the journal Lancet (Oct.197y)
anticipate criticism.from industry over the new. restrictions-for amosite
(brown asbestos) recommended by the: HSC Report. The Lancet article
speculates that the HSC Keport is likely .to ve criticized by environmentalists
who regara prohibition as the only.acceptabdle solution to aspestos-relatec
disease, and it regrets that & consideration:ot the benefits of* asoestos to
health "was unfortunately not within the committee's terms of reference.”

An article in the publication Health anc Safety at work {(Jan.}ydu) reviews the
topics of discussion at & major public conference on asbestos sponsored dy the
Advisory Committee on Asbestos (ACA) in London in November 1479, one
month after publication of the HSC report. The major theme of the
conference may provide a clue to the weight attached to recommendaations of
the HSC Report — the theme turned out to be not the numerical value of the
new control limits, but how existing atmospheric monitoring and fidre
computing techniques could be used to heip achieve compliance with them. -
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At the conference the chairman of the HSC advisory committee, 8ili bimpson.
sstressed the report's significance as a pointer to the.wayithe HSC.was <~
preparing to tackle all other occupational carcinogens™ . He statea that three
proposals should be seen as part of a general policy : that users should be
obliged to consider substitutes, that the TLV .concept:should be replacea oy
coatrol limits, and that control limits should:be seen as. mmmumfacceptable

exposure levels.

Wiltrea Penny, Director of the Asbestos.information Centre, presented to the
same conference.the industry's updatec-estimates of-cost of eompliance
fmplications of the HSC Report — considersble.reauctions in what-had
originally been stated were shown.

Another Health and-Safety at Work article says theHSC Report's discussion on
substitutes for asbestos:are "0 extensive.that incustry.is concerrea that
recommendations wil be misinterpretea as & mancatory requirement to
substitute. . It also sees tne burden of decision:placed downstream:as -
“unressonadlé ano unenfo:cuble" - The-article:goes:on 1o say.: "Thesecond
inaustry complaint is of madequate medical-evice".ce to.support the setting of
a5 fibre/mL eomrol limit for amosite...industry.claims that production-ot
the best fire protecuon.bonms will cease-and.two factories close following
implementation of &.0.5 tivre stanoard.” -Simpson's reply,reported in-the
Heaith anc Safety at Work article,,was that there .was.a:clesr meaical:case: for -
the amosite stanoarc being sel Jower than that for enrysotile, umom
samittedly it was basea on very limited epidemiology.

The main concern of industry, accoraing.to. the same.article, is tnhe | fibre
chrysotile standara which the Advisory Committee.on Asoestos proposed
shoula be achieved by Deceinver 1980 The asbestos inagustry in ssritain’
complains of being at a competitive disaovantage compeared to'other uropean
Economic Community (EEC) producers who-have several years longer to noopt
stricter control levels.

The British magazine New Scientist publisned three articles about the HSC
Report soon after it was released. In one editorial, the HSC Report is
described as an "historic document™, not because it recommenas stricter
safety standerds, but because of the maximum ®control limit" philosopny
dbehind its suggestions. Author L McGinty says the thinking behind the new
safety standards for asbestos recommended in. the. HSC-Report *will aimost
certainly cominate the setting of future standards for all cancer-causing
substances in the workplace." He says this thinking is *new"” and that it
*cjosely reflects the philasophy of safety standards for radiation set out by the
fnwernational Commission on kadiation Protection." McGinty emiticizes the
HSC Report for ignoring the question of very small asdestos fiores, whicn
some researchers pelieve to be more dangerous than jlarger ones. He
anticipates trade union dissatisfaction with the Report's recommended control
Limit for chrysotile, which he says would still ellow 3l of the estimated 25,40
workers currently exposed to die from asbestos-caused disease.

The Trades Union Congress (TUC) had gemanded in its evicence to the HSC
before the Report's puolication an overall standard of Gl fibre/ml, and a policy
of "gradual compulsory substitution™ of asbestos with jess cangerous
materials. McGinty says the HSC Report recommendations fall far short of
substitution measures acceptadle to the TUC
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A British newspaper-repotting on-safety matters to inaustry carried-an article ~

in the Octooer: 1879 issue,~which:Quoted.s consultant's:criticism:af-theHSC
Report;he skio the récommendations:were "more of -a:30p!t0 the émotionat -
environment than. cemnfmuy-detemm ﬁgures"., und ""X’he hguru are t
eompromm, mtn no menunc o-sn". .

Although dxrectweommhnt on. the HSC ueport lrom inmstry anah.oour
npresentatxves Was- not ‘readily: anﬂmle,ﬂa tnrly eonsnstentfsme:ox Aheir
respective posmons ns obumao. C EGEER

With respect to the NiOSH-OSHA Report. it would beufe:tommahn
its publication has been received as somewhat less significant oy the gcmes
concerned than wastheiHSC:Report. .No€ritical comment.in:the:medicai
literature has appesared; as»tu urne ean’tef& howeurﬂomomunonrof

response mtvuhnle.- e Litellx

The Occ tnomi s.:e: mdxaealth-n rte?.(my iﬁn”p.lm)wmd & news.
item which’quotes-the ‘Asbestos:Informetion=Association (AlA)-of - Rortn
America:as:saying:that hesNIOSH=OSHA: Report is "a:short-gighted- '
regulatory approach™ that:féils to acknowledge that ‘socxeunymeeepuole
levels of risk can be estadlished.®:Fhe dssoriation charged:thiat:the:Report -
was not based on any scientific demonstration of the heslthful effects of
reducing exposure to &l fibres, but instead on NIOSH's assertion that the Q!
fidre level is the lowest level accurately measuresbie by:optical mieroscopy.-
The association also eriticized OSHA and NIUSH for using the concept of
dose-response relationship in the development of disease but failing to
acknowledye the "correlative iconclusion™ ‘that-scceptanle levéls of-risx can-be
set.

A prominent American epidemiologist who has publishec several articles.in
the medical literature on aspestos was contacted for his knowlegge of how
the NIUSH-OSHA Report was received. :His response. was revealing — "
vaguely rememoer that report." The same kind of reaction was given by.one
ot the most influential American labour representatives, out it was clear he
was pleased with the: Raport's-call fora lowered stancard of :.exposure to
asbestos — "we've been petitioning for this for the last five years...we're all
for it." One of the medical employees at NIUSH said he thought members of
the medical eommunityiﬁure ‘generzlly supportive-of the Report; because
"they recognize :that asbestos isa huge problem and they-areseeing - more ang
more evidence of disease”. :He said he:had-10 agree with ‘AlA president T:A.
Dougherty that the O] fibre level was chosen by NIOSH because it was the
lowest leve] accurately measureadle:by opticai-microscopy..

US health ana safety gevernment officials announced relesse of the
NIOSH-OSHA Report together with statements about the numbers of workers
who might be afflicted with asbestos-related disease: “...restrictions on
asbestos in the workplace are 'grossly inadequate’ to protect L4 million
American workers" — "sn estimated 58U to 75{I0 Americans die sach yoar
from lung cancer, asoestosis, mesothelioma ar.! other mahignancies®. The
statements were reported in a New York Times article the day the Report was
rloﬁm (April 18/80), but notning remarkadble was saic sbout the document
tsell.
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The Report of the:National Research Council:of Canada:(N& €0)- ‘!ngmsewm ;
have been accepted:at.-face value”, aceording10.one: -of the.memtiers: of. the . .
NRCC Associste Committee:onScientific Griteria: -Another:NRLC olhcul D
saic the Reportrecéived “very lﬁuewbhcny' e seldomgetmnmnoo .
afterwards", he said. He explained that since the:eportwent through a:.
*multi-stage review" , a question about reaction to it after publication sns
not applicable...The msin:author of the:NRCC Reéportiwas:notaware of any ;.
perticular:response:toity partly-becsuse he was.no:longerwith the NRCC, out
also because no apparent official reactions have bean made sisongly or... . .
openly. No comment or criticism about the NRCC Report, {rom euher
industry onhbour*orgumutms, was:found;~.; - IS B ST *;:-.-.‘-:.-—'
T EPAT FTTENE Bla. P Yw Bliv Lk onELE2t DOBT et T
last, the z;dhuxs*nport, ute:rza to: in this: :urve m%’ﬁeﬁepono«ﬂhxs
document.was designed £0.be:an-examination:of the:puolic-hesitn FisKs ;. ¢ .
associated with asbestos. There is evigence in the Newhous'emjﬁ:w.fmin £
status accoraed to it by Britusn researchers especially, that the -CEC Keport is
regarged.as:8. mqor-nugy‘ofhm ampo:ﬁmhupecholmnsostos provlem. . -
Its existence is little.known in North-merica:-Unlortunately~it was:oot. - .
possible to get any.ingication:of European response 10:1hesEEG Report, deyona
the fact that the:studyiof:heaith effects.inwolume ;otfthe HSC ﬁepon PRI
reterences it as- one~of~"four-meenbexceﬂenl nemews . :

Ta TR e, Yl e T PO B

Puolished Comment ocrthe@m~ v G e e el

i . P A
[P

M L Newhouse, Book ‘Reviews. British:Journal.of. Industrial Medicine, 1980,:37:
198-20

Asbestos and. Health. The Ltncet, Oetooer 27, 1929, p-887

Asbestos - putting the 1e¢lslluomnto practice.- Health and Safu at: ka.
January 1980, p.i8

HSC carcinogens policy-developec in ﬂmpson report. Heuth md-Safety ‘8t
Work, January 198G, p.:1§

Tighter controls on asbestos nebvt-nmen&ed. 13 Sept.1979, p.787 :
Controlling cancer - aspestos shows:the:way.. L-McGinty,- 250ct4970,p.25l
A safe philosophy. L AcGinty, 25 0ct.1979, 9.250 .New Scientist .

Aspestos: Commission Plans Tough New Qro. Snfetpncorponhng Safety
and Rescue, Octooer 1878, pd.

OSHA-NIOSH Report "Short-Sightea” New Stnnoutd,UnjustnfaéE. Jnoustry
Says. Occupational Health ana Safety Heporter, 1 May 1980, plié

Asbestos Inoustry Finas No Justification for Plan to Cut Allowable Exposures.
Job Safety and Health Keporter, May 1880

Federal Curos on Asbestos Found “Grossly Inagequate”. New York Times,
18 April 1980
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APPERDIX-A : Extract From Terms of Ré‘terenee
A Review of m;or Studxes of the Hemh l-:ffects of Asbuto:
‘ (*A"arvey ‘of Stadies) -

PURPOSE ( . G p e e

The purpose of thfs survey is to re\dew thema;or-numuir ﬂxemuugmu of
asbestos, identifyiiig the views’ uken fn those fonr :tumes‘m 2 ic set of

questions. i &t ;::»:* LT,
The report is not intenaea to e ar exiniinition of the tnttne iironlem -o{*‘ubgstos

7

exposure and ”“‘”"Wy"fmmm“‘“‘"“

This survey shoulc constituteé' rsummcry thatis intémaole"io‘tne glnenrpunlic
ana conveys to that public a sense of the mws.expmed , these mgor studies.

In aagition, this :uruy’sboaldmevxew the“nncuon,ﬂ’ my, Fto those swaies*by tne
scientific community, by‘tndﬂstry. vy uoourrm@by mgcﬁcn_xpmuc. B

Out ol this shoula come some sense of which aspects of the conclusions 6f tne
studies have been controvers:d ang wmch MVe been geneully acceptec.

If the CCOHS can ‘contribute to the resolution of ‘controversial issues with their own '.
views, this would be useful.

This survey is limited to an examination of a specified set of four- previous 'stuaies
in order to permit its completion in the txme period of three months.

It is anticipated that wme of the questions will not be answered eomptetely or
satisfactorily in the specified stidies. Ih sucti-cases; the’CCOHS should indicate
that the studies do not present a satisfactory answer, and that further resurch,
examining primary literature sources would be necessary to Lind an answer, if the
current state of meagical research admits an answer at all. At some later date, the
Royal Commission on Asbestos may commission a ttudy ‘that would examine in
detail any questions left unsolved by’ this survey,’ and any. luumonu nedltn questions
that might arise.

The Hoyal Commission on Asdbestos may pudblisn the report that results from this
survey and distrioute it in substantial quantities to members of the general public
and to interestea groups concerned with public exposure to asbestos. The
document may then serve to provide common background information to ingividuais
and groups interested in the prodlem of puolic expusure to asdestos.
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SCOPLE OF SURVEY

The survey should review the major overview studies of. the. nbestos
problem. This will'include:

w

(2)

3)

(0

JAsbestos:. Review and Recommendations.. % 1984, .U 2

. Dept. ol Health, Education.af are, U.S. Dept. of
‘(referreo 1o as the NIOSH-0 RA‘Repor'Uy Bept- =

Aon Scxentxfxc mtg__gu‘fog

Advisory Committee on Asbestos, Final Regg rt, Report tothe
Health and Safety Comnumon.un.,auso London.(referred
to as the HSC Report)

NIOSH-OSHA Asbestos kork Group, Workplace B:msure to

National Research Council of Canads y Associate Committee .

\l A4 B A 3

Environmental, ganht Effecisof
Asbestos in the Canadian bmronment by Step‘xh;n §5ugnr.

1578, NKCC 16452, (referred:ioas the NKCC Bepoca) ..
“Report of & Woriirg Gronp of Experts Preparea for the

Commission of the Luropean. Communities, Punlic Health. .
Riss.of the Exposiire 10 Asbesto%‘ 0. by Prol'.Jt.E Zwmum
EUK5655€°1977, Pergcmon “Press. (reIerrea 1o asthe CEC

Report)

A number of particular qiiestions s‘ftgﬁld bé acaressed in réviewing the
major studies. The CCOhS should. summarize what the major stuma

say about:

w

(2)
Q)
(©
(s)
()

(1

)

(%)

what edverse health effects in numans are causec by exposure
to asbmtos’

what is the rate of occurrence of these health effects in
those who work with asbestos and in the general public?

Do t’he ma jor. types of asbestos dxtfcr in their toxicity? If so,
how?

What is the shape of - the, dose-gesyonse rehtnonsrnp’ Is it
linear, or some.othér shape? =

Is there a safe tnrzs’hold!or exposure to asbestos? (By
disease, by type. of ubestoc’) I s0, what is it?

How does the health risk relate {o the age of thé exposed
person? How is it afiected by other factors such as smoking?
What is the magnituge of the health risk from asoestos for
asbestos workers? (in general — not in any particuler plant,
firm or industry.)

What is the magnituce of the health risk from asbestos for the
general population (excluumg asbestos workers and those who
live in the immeaiate vicinity of asbestos mines or mills)?
what was the chronology of the understanding of health risks
from asbestos exposure by the health researcners?
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APPENDIX B B ‘-mmc:?ﬁ ORICIIT-BY DRMAIR ~ o
OCCUPATIONAL HEALTH P

ACMASTER LNNERSETY
1.700 Masn Strest West, Hamsiton, Ontanio, L8S 419
Tetephone. Area Code 416 $25-9140, Ext 2333, 2336

Septeader 9, 1530

pr. G.R.C. Atherley

FPres{dent

Cansdian Centze¢ for Occupational
Health and Safety

1200 Main Street West

Hanm{lton,. Ontario

L8N 325

Dear Dr. Atherley:

SUBJECT: Relative hazttds of different types of Asbestos’

You have:ashed:se:to Rakersche :coiments'-on’ the idpproach to this
problex as it appesrs 4n the follovtn; tcccn:ly published docusents.

1. Effects of Anbé;tos iuqihc~éunsd£cn lnviton-cnt -
As. ociate. Committee: on Scientific Critersa:for
Environoental Quality puklished by the National

Research Council of Canads.

2. Asbestos - Volume 2: finsl report of the Advisory
Committee published by the Health and Safety
Commission

3. Workplace Exposure to Asbestcs: Revievw and
Recomendations published by NIOSH-OSHA, April
1¢80.

In spprosching this probles, 1t fs helpful to remember the
experience of the cosl mining fndustry in Britain. In 1945, 1t vas
vell known that most cases of coslworkers pneumoconiosis {n Britsin
eccurred in the South Wales area. This vat known to be s mining area
predominantly deiling with high rank metallurgical cosl. From this
observation {t was assumed that high rank cosl vas sure dangerous
than lov rank coal. Comparison of the dustiness of the air in these
pits by methods used at thst time appeared to shov that they wvers no
more durty than pits in Scotland vhere coslworker's pneumoconiosss
was very uncoumon,

Thie remains one of the grea: epidemiological blunders in the
field of occupational health. We now knov that two factors contridbuced
to this state of affairs. In the first piasce the mining techniques
used in high rank pits was such that & great deal more dust was in
fact genersted than was present in the lov rank pits of Scotlsnd. This
has got nothing to do with the type of coal hut simply with the 3ining
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Ist Century AD.

190

1907

1817

a _~ ma.

PL’!‘H Y meaalderconfxrms reports

by thé ‘Gréek geographer, Strabo, that slaves
Swho WOveasBaS s into' birfal garments

- iffered froth dsicknéssof the lungs.

-7 Levinié; REJ. TASBESTOS s AN
B INFOBIMAEGWRESWBKUE Cincinnati :
Ui Dépt. of‘»health ’Eoucﬁnon and Wellare,

. , R
G, 4 m .
. “.. o R S AR - }

BEERE S z[w!{*ﬁ-NRbL—] )

AURIBAULT, an inspector in the

g3 Depar%mentﬁo'f-ﬁoow tn?r%nce, links v

+OEEthe N0 GNpPEsure to isoestops austs in a
sWeaving mill 4 Ceen, %
Auribault, M Nbfé"sur l'nygaene et a}

| secunwoesfouvnt‘rs auns'les filateurs et

Y

<Rissages o’im:ante: buu hsp itav., Paris 14,
“120:1906)
[WKRSUTH) (2)

MURRAY in Englmd reports the aeath of a

- patient*from isbestos fibrosis of the lungs to
- aparliamentary committee on industrial

*diseuecompensahon. “Thevictim is 8
33~year-old mén who had-worked for ten
years:in the carding room of ‘an asbestos
textile mill.
Murray, H.M. REPORT OF THE
DEPARTMENTAL COMMITTEE ON
COMPENSA1IUN Fust INDUSTRIAL
-DISEASE:: MIN-UTES OF EVIDENCE. London
t Wyman ana Sons, 1907. -

EwKR-OTH] (5)

PANCOAST et al reports x-ray appearance
©f pneumoconiosis o1 {iiteen inciviouais
exposed to asbestos.
Pancoest, H.K., [et al.] "A Roentgenologic
study of the effects of dust inhalation upon
the lungs.” ASSUCIATION OF AmERICAN
PHYSICIANS, 3z 1907k 97-108.

{WKR-OTh)

T T g VTAT IR ey TNy i gt et AT AN s e By T S L B

006145




1927

150

19

193

1831

... Getail the findings of & post-mortem
‘ cumxmuonm 4,Mmigclerages womun who
. rdeveloped,lsbesiosis.ounM years 01 woek
* -in an asbesios-fextile-factoey. "We have

¥

PRI I BTN M S
. MEREWETHEK and, PRICE 1ind about
: one-tmro ‘of;a:total population of-asbestos

. --—;ﬂﬂ{lg) $ibrosiss 2 ::.a :
et tgerewgthex;,nﬁ.n.A. me G.h. Price.
.-, REPOURT ON; .gFFBC‘Ib;OE ASBESTOS
DUbT ON THE LU NGS: tonoon : h.m.>.0.,

-y -

Dr. w.E. COUKL reports in 1uil pathojogical -

®

Aever; peen,mytm_tm paralel to this in

3 v

wymocomos:sﬂqe;w other, dusts...” he

- B8YS,, ~Hemmed,tngraisemmsbestosxs.

Cooke, W.E. "Pulmonary, aspestosis.™
BRITISH MEDICAL JOURNAL,.{Décemoer 3,
1927): W24-1025.
[wx-NRCC] 4)

t.ctory workers mt‘ernmztmm pulmonary

(WKx-OTHJ 15)

EILLS authors.a repomtftne sayo Clime
where an. autogsy»mmcamuc vicum revews

B hearbfulure due:t0:asbestosis. -

mus, ;l.. .G"P:umomry ASDesStosis : report of
a-case.”. MINNESOTA mEDICINE, 13 Qv
_ {w au-u'l‘u] ()

hmg uncer is: mn rrehnvely uncommon
disease. . . .

ﬁewhouse, M. "Asoestos m the workplace
and the community.” ANNALS OF
OCCUPATIONAL HYGIENE, 16 (1973): 97-W7.

[WKR-HSC]

STEWAKXT et al find asbestosis in fectory
workers including one victim .with only nine
months' exposure.
(Arch. Path., vol. 12)

IWK£-OTH] ()
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1932

1834

1935

1935

1936

P

,vf»'.r'-r.s Lt

-‘-

RE0 ouE Tl

¥y

. -~ Dr~Albert, RUSSELL of the:U.S. Public
- mer Segvice teporis;that e pipecoverer
. - hasideveloped:rsbestosistdyning. maintenance
.. Work-onazhospitslmeating:plant.

G’roceemngs of a Conference Concerning
Eifects.of Dusts Upopsthe: sespiratory

it

L ~Bystem Nov.46-17; 1032::ps180)
ERANE IS S I BRI ] AR b AR ‘g ,sil&ﬂ‘ﬂ"u'rﬂl

Py ,.{} o
LRGN TRES S SRR £ Lh

LA

WOOD and GLOYNE report two.cases of
lung cancer seen ut nutopsy xn 43 cases of
. ASORSIORIS cuo v 112t
-Wooa w.a.ema-b.h.zbloyne. g"Pmmonary
a_review;of onehundrec cases.”
ta’fﬁtﬁg',.gﬁugs:m:. T
s carmitenn 3 .2tWKR=HSC) (8)

IR

f ey r"

LYLNCE' ang :S;Ml‘i‘}izéépoq o,ne case lung
eq_:gggina out *‘C,g;o,lxmﬂwba) asoestosis

vietimeae, 5 3t simatgl A

. «Lyncb,;!(.m. lna WA, Smx*t'h. "Pulmonlry

asbestos LI : carcinoma of ‘the lung in
asbestos-silicosis.”" AMEKICAN JOUANAL
OF CANCER, 24.(1935) 56.

Lo (wxa-ascl 9

-LA!MA ot d concluae t.hu,ubestos aust

' exposure ao,qvgqt pregispose: to

\ ;ereufosxs. This;study -also descrives
. asbestosis as a miicer discase than silicosis.
'Lanza, A.J. “Effects of the inhalation of
ambestos gust on the lungs of asoestos
workers." PUBLIC HEALTH REPUR S, 50, )
(January 4,.1835).
(mm-o: n) (W)

Two more cases of lung cancer associated
with asbestosis are reported.

sfpot linmcdzto factory workers.
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EGHLKT anc GEIGER L
~ifgoerty D, anu'A.J Gei¢er. "Pulmonary mE
-..asbétlos-and-cardindina-: réport of a case ’

-1 withi'edropsy fﬁﬂﬁ&sﬁ“ {RWERICAN
EVIEW-OF>TUBERCULOSIS AND
: 'PULMUNI\*Y‘SIS_BQSZF.:: ‘3!0966).143.
o ZGLOYNE . e AT o
- {Gloyne; S, K. *"A Case 9foat-cell carcinoma
“of theilung occurring in asbestosis."
TUBEKCLE, 18 (1836): X
{(WKR-HSC] U

o Y

1836 ; DON N ELLY tmm xay 'eviﬁince of
- +“asbestosis-dmongi34% 315 aibestos mill
o workerﬂn"ﬁue”&é Nodasédol-active
tuberculosis are. fo‘ﬁnd*ani"'oﬁz“uorkers with
. ~rgsbestosis. He concludes that:there-was no
tenaency-in this type of occupation to
exacerbate vld tuberculosis Jesions.
Donnelly, J. "Pulmonary ssoestosis :
o incxden'ée*ano-progh%ixi.’ ‘*aOUKNAL OF
. RN DU&'FRMH%’YGIE'NE%ND
TOXJCOLUGY, 18 (1936)-"& hd
o WKﬂ-UI k] U

1938 ‘NORDMANN linas ¢ eases of lung cancer in
2 cases of asbestosis ana concluaes a
cause-effect correlation must be present.
Nordmann, M. "Ler Berufskreos cer

- gsbestarbeiter.™- AB'ISCMXFT FUR
(I\KI:BSPU&CHUNG ﬂND ICLINIM.,HE
‘UNKOwGIE, 47 (938): 288

c IHKK' HSC] a3

1939 VORWALD and KARR report negative results
in trying to show experimentally inducea
eancer with asbestos.

Vorwald, A.J. and J.W. Karr,
"Pneumoconiosis ang pulmonary
carcinoma.” AMERICAN JOUKNAL OF
PATHOLUGY, 14 (1938): £9-57.
{EXP-HSC) (@)
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194

1943

1945

1943-%1

. ,‘Henpé“r WL "Llncer-‘

: 0943k 797. E

- ‘ -
RORD.M AN‘N 'ind%ﬂGE‘report lung

wcért i 2‘whx1e1nlcg’;csultu1¢ {rom
-anbestos-gist inhaliation:® “

.+ Nordmann, i a6 ‘h"’sa‘i‘ge. "Lugenkrens

- sguf.sh esbéstaublii tiérvérsucn.”
- . EITSCHRIFTEUKKEBSFORSCHUNG
mw zxumscamenwmmz, 51 (1941): 168.

e
HES I 4 P

e AR I g ~"’*t;-:'x~p-a>c.] {us)

" HEUPEK conc‘ruacs;

rd

. -litentupezmruo’esw fdeuﬁnely establisned

: g Carcinogenic Fisks
. gf’*us relation to
. ﬂb‘céﬁunonm #hvirdnment." BULLETIN
btﬂﬂﬁkMEﬂlﬂN&C!b] Y- FUK
. *CONTRGL-QOF CANCER, 25:(1943); 63.
L K R~H>C]

..—-,
“® % -

ERPIUE AP A M 2T

ﬂuMEURUBRﬂmﬁ:ﬂoul r}f 42 cases of

. A lung?cmeér'ﬁi iiﬁuwsxs vfetims, ana

v & athigh-assbeiation, says
there: is'still no- detinite:answer as to

’ whetne‘rtpmmoh:r"isﬁé‘itosﬁs was &
.edusu‘nnzfnétor‘milmv‘un'éer.

. Homburgcr,‘ *%The’Coincidence of primary

~~elncmomn of .t.he lungs“wmd ﬁulmonary

: 'ANERICA*N JOURNA;. OF‘PATHULUGY 19
(mm-OTHJ o)

Studies by WELDEst, MERLWETHER ana
GLUY NE show that an average i4.7% of
workers with asoestosis also haa cancer of
the lurg.
Welder, h1.w. "Uber gen lungenxreos be:
asbestose.” DEUTSCHES ARCHIV FUER
KLINJCRESKAIA MEDITSINA, 19) U943) 18%.
Mmerewether, ER.A. ANNUAL REPURT UF
Thi CHIEF INSPECIOK OF FACIUKIES
FOX THE YEAR 1947. London : H.M.S.0.,
1948.
Gloyne, 8.R. "Pneumoconiosis : & histojof:cal
survey of necropsy material in 1205 cases.”
LANCET, 1 U851: 810

[WKK-OTH) u?)
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1944 The Tuperculosis - Asbestosis Survey
_ LonauStea oy Metropolitan Life insurance
" Co..under. the girectorshipsof DR. G.
wH}ATLLY, tinas &« tuberculosis mortality
, m,jrqettorg -Mines, Quebec, from
the,,mxd 1925 20 the:early194fs to be more
mm - Thiszinzcontrastto-a sig'mf:cam
declmeﬂsﬁ injtheiratefor the province as
8 uhole. In his report WHEATLEY says: "The
obvious existence of a serious tuberculosis
problem in Thetforo Mines hasdedito
speculation regarding the influence.of
asbestos:dustl-- x.17 11
. Wneauey. £.. TUBERGULOSIS AND
ASBLSTOSIS :. MOBTALITY. IN THE
ASBbTQS)dlﬂING COMMUNI Y OF
:mmoxnmsns.ﬁgumc. New York :
—Mexropomxan t:lfe' Insurarace Co., 1944.
PRI ; TWKR/P-U-OTH] U8)

1948 HEUPEK writes that since 1935 a total o1 23

-cases-cl.asoestos:cancer ofthe Jung have

,oe‘en*;gpotnd by -Ammcam. Enzlzsn ana

) Germmmvesnptors.

rutsk

,He,tgpggts-mtwpxte o~ large numoer of

. workers. exposec.to asbestos:in the U.S. {over
Won, the incigence of.asbestosis recorgea
.was=l_og,--;_ms;info:mttimmontras‘ts
_strongly .with German-research by BOEHME,

- who:founa:radiological evidence of asbestosis
in 29% of 13z asbesios factory workers.
Heuper, W.C., "Environmental and
occupational cancer.” PUBLIC HEALTH

KEPORTS, supp. %9 (1948).
[WKR-OTH; U8)
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1949

1652

1853

MEREWETHLR compares-Jung ano pleural
(membrane lining of the-lung) cancer in cases
of.asbestosis reporieo-for.compensation with

. lunz .or pleural cancer in-cases of silicosis.
. ENTERLINE (187%)sees this as the most
- important single-stuay in. bringing about a

consensus onthe relationship delween
asbestosis ano lung cancer in Great britain.
Merewether, EK.A. ANNUAL REPUKT UF
THE CHIEF INSPECTO& OF FACTURILS
FOR InE YEAK 1947, Lonaon H.#.5.0.,
1544,

. Lmerhne, P.E.. "Asbestos ma cancer : the

internationallag.": AMERICAN REVIEn OF

o 3}‘5?1&“05!‘0»&52. 1B UY76).

[wWaR-HSC) ()

-

.SMITH Feviews scientific.work with asoestos
-and animuls, concluaing tnat the stucy oy

L Nordmmn and:Sorge.seems o cemonstrate

- that.asbestos-gia nol-provoke lung tumours.
.Smnh, W.E "Lung cancer with special
reference to experimental aspects.”
ARCHIVES OF THE INDUSTRIAL HYGIEME
AND OCCUPAIIONAL MEUICINE, § 1952):
8.
Sml‘l‘ﬁ's views on Noramann's work gains
some. Aceepunee outsioe Germany.
(U.8. Puolic Health.Service, pub. no. 152, p.
35-38 Qyss)
(Arch..inc. Health, 15, 207 U¥57))

[EXP-HSC (2)

DR. P. CARTILK, in charge of the Quebec
asbecsios cumpunies' inegicas clinic Irom ¥4
10 1974, explains to a medical sympostum in
Boston: "Aspestosis reinains & disease wnicn
can be toleratec for many years”,
Cartier, P. "™ome clinical observations of
asbestosis in mine ana mill workers.”
A CHIVES OF INDUSTKIAL HEALTH, 55
0855k D4-2007.

{(Wax-OTH,
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1954

1955

1850

1956

BRESLOW'S epicemiological survey cites
asbestos:us 8 cause of jung cancer ana calleg
for-further %intensive investigation”.
-Bresiow; l.,.{et al}: "Gccupatxons ana
elzarette smoking as‘Taétors in lung
cancer:” . AMERICAN JUURNAL OF

PUBUC HEAL"PH, 44 {February 1954): 149-296.

(wxx-orul

DOLL studies northern England textile
{actory-workers with at Jeust 2u years or

~eXposure to asbestos. He' {inds a ten-fold

increase: in-the expectedlung cancer ceath

‘rate:among this group.

From 1855 on, the concept of a significanty
increased risk of lung cancer in workers with
‘asbestosis: becomes Mmore ‘wicely acceptea.

' Doll, . "Mortality from lung cancer ir
-gsbestos-workers:” ‘BKITISH JOUKNAL OF

INDUSTKIAL MEDICINE,12 (1955} 8.
{WER-HSC) (22)

The epidemiologists look for-epiaemiologic
evioence - for example, HAMMUMU anu
MACHLE says with regarc to a relationship
between aspestos ana lung cancer..."there
are at present too few cases ana too little
epicemiologic aata to establisn a signiticant
relationship”.
Hammona, E.C. and w. Machle.
*"£nvironmental and occupational factors™in
Mayer, E. anc H.C. majer. PULMUNAKY
CARCINOMA, PATHOGENESE,
DIAGNUSIS AND TREATMENT. New Yorx
: New York University, 1956. p. 50.
(WKKx-HSC) (23)

Of 3! Danish insulation workers with more
than 20 years exposure to asbesios, 1§ reveal
athormalities of the memprane covering of
the lung (pleura) anc 6 have essential
functional changes of the lungs produced by
Gisease.
Frost, J., [t al.] "Asbestos:s with pleural
calcification among insulation workers.™
DANDH mEDICAL BULLETIN, &, 7 Uyse)
wz‘n.

[(wKrR-kniC)
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1958

1858-61

1960

-10-

The Comrmttee on 0coupauonal Cancer of
the AMA Counci] on. Occupational Health
concludes tthmdmoual case reports
contriute fittle to an ungerstanding of
occupﬂsoml uneet&ma that "specific
inc‘reuses in. ngemmd .site~specific cancer
incidence’ wove_nogmal.mcepresent the onily
feliable evigence. for the:existence of an

IR

occuputnonn cancerduuxg

_Occupational cancer : metnods of
“epidemiological 5tucy."” JUURNAL UF 1ht

AMERICAN MEDICAL ASSOCIATIUN, 166
(1958} 217L
. B <‘NK‘“'1‘SC]

“The fn'st two @pxdemmlo,zlc.studxes of
cspestos uo;uersan,jlormmmence Qo not
“show. gﬁnmitncmtgmms; in lung cancer.
A8 ncen}ly .8s 18l dtus.seiosthat "there is no
epxdemxo logical, -evmencerof-;n association
“between isbestos ang lungancer among
Amencm workm"

Braun;. D. C.-md T.U. 'Puun.« "An
bedemiolog:cnl study of Jung cancer in
aspestos miners." ARChIVES OF
INDUSTRIAL HEALTH, 17 (1958): 634.

Dunn, J.E., (et al.) "Lung cancer mortality
experience of men in certgin:occupations in
Calitornia.” AMEMCAN JOUKNAL OF
PUBLIC H::ALTH, SQ, 2 0960) 1475,
Jonnston, KT 'bxcheosxs ano cancer.”
JOUKNAL OF TBE AMEXICAN mEUICAL
ASSUCIATIUN, 178 (i961): 353.

© [WKR-HSC) (24)

KIVILUOTV finas farmers &nd their wives in
& rural county of Fintana witn the saine
internal chest scarring as asbestos
workers—iney hud been exposea to asoestos
air pollution from & mine nearoy.
Kiviluoto, R. "Pleural calcitacation as a
roentogenologic sign." ACTA RADIOLUGIA,
194 (196Q): }-67.

[NEI-N/O) (25)
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1964

1965

1065

. vietims. had nos
- WaAgher 3G, (ejt‘*ajx.;[;ﬁ
.- meSétieliom t I ASD&s
‘ <’North-*Wesf’cqpe
.. JOUR mn‘émﬂbusmin MEDICINE, 17
uosmf‘zso. FanTe

-l -

WAGNER et al finds that o1 33 patients
"with mmmehomn 32 had haa contact witn
&ué\aibes_tor(epc ddlite). All lived in an
4isbestos i €gioh, Eleven of the

L et

'ﬁp_ahpnﬂ exposure.
;i!use pleural

SHe: tqs exposure in the
’PFB'“nce." BRITISH

v

R ;m;gnmu—utc; «26)
B 1

SR
LA

SELIKOFF et al find excess geath rates for
lung cancer among Paterson, New Jersey
asbestos workers 10 be seven times the
expected rdte. In the sxg,q .the rates tor ..

- f-gcsfwmtestmnrcmc’ér ate three times tnat
cxpectba, theybccnr"mor ﬁ:ore yeurs after
E txpesﬁre*md wunreiﬁco bsmokzng.

= I Oversll aiSlib ﬁgher ih.m veuge mortality
: 'Jne“ts*roun‘hi’nfcﬁlg’i His group.

= Selikotf;EJ: #ATbestos. ex e ano

neoplasia: JOUKNAL OF Ht AMERICA N
nwn,m. A»ocrmom 188 uvsedr: 22.
: wau-o‘rm (27)

-SELIKOFF et al find that “ of New York
asbestos workers died.of ISBeStOSLS ana
occupanon-rcw.ed cancer.
Sélikoff, LJ. "The Occurrence of asbestosis
-among insulation workers,in the United
Statéss™ ANNALS UF THE NEw YORn
ACADEMY OF SCIENCE, 132 (1965): 139-155.
[WER-NRCC]}

THOMSON'S 1963 study of Cape Town
resioents {inos an average ol 2o% {3Uk 01
maie anc of female) of 8D consecutive
QULOPs < ' dve asdestos fiores emoeodeu in
theirl.
A paralie] i.. 2stigation carried out in
Miami, U.5.A. founa closely matching results.
Thomson, J4.G. "Asbestos ana the urpan
dweller." ANNALS OF THE NEw YURK
ACADENY OF SCIENCE, 132 (1965): 190-214.
[NEI-NRCL])
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1965 NEWHOUSE ano 'mumPSUN fing, among e
- Léndon hospxta.l‘senes of '7& qnses, 45
=muo‘thehoma vncums wnd I;uo haa no )
“oe éu’éiﬁonil eXposure go Bbestos, but who
- Jived Within'alf a'piile of &8 asbestos
 Tictory or in'the nogse’oY ain dsoestos
" wWOrkers Bq)osure in inefe ‘CiiSes occurs more

than tm-ty >y ,du This stugy
- éonfirs t u!? X Tl notg“ between
*'bas‘ui}"n.soe'to%‘ {nre tha mesothelioma.
+ *ﬂew?[oﬁé:e, iq.l.‘fn ..... n.
+ it esotieliom ‘ple’ur & ”" seritoneum

Al T LY

followhtexposn'i 10, asb'e‘sr in the Lonaun
area." BRITISH JOURNAL OF
INDUSTRIAL MEDICINE, 22 (1965} Zbl.
- SR “{N’Ellnd P?D-BSC] (28)

S niL e

1965 » 0f-m pnpers yresented'n #°1954 conference
*-in Neéw York City,'no opinions’aissent from
o the view that: asd‘e’stos«is‘n caiise of cancer.
Selikotl; LI:-and ). "Chirg. "Biologic eirects
‘ot -asbestosi™’ ANNALS OF THE NEw
YUrn ACAVEMY OF SCIENCE, 152, |
‘{Decemiber 3], 1965): 1-766.
[WKR-HSC)

1865-74 SELIKOFF reports on the prevalence of
apnormal-lung x-rays in relation to years
from-inifidl asbestos cxposm-e in insulation
workers.

-Selikuff, LJ. *Tne Occurrence of pleural
calcitication among asbestos insulation
workers." ‘AN'NALS'OF THE 'NEw YORA
ACADEMY-OF SCIENCE, 132 (1965): 351-367.

WALLACE& LANGLANDS report the
frequency of x-ray abnormalities among
asbestos workers ™o be 2 times greater than
among non-workers".
Wallace, w.F.M. ana J.H.M. Langlanas.
“Insulstion workers in belfast.” BRITISH
JOURNAL UF INDUSTRIAL MEDICINE, 28
a971): 21-26.

(WKR-NRCC) (W

1965-79 X-ray abnormalities are found not to be &
prerequisite for diagnosing asbestos-relateq

. 006155




1967-72

NECaT

LR
-“:.z.

: that autopsy aata -on
wor e'r's'nveal tnat-xn nearly 30501‘

:‘
st o0 .,Iwu-uau.] {31)

FRR et

Cases of mesothelioma oeveloping in infancy
. Of childhoog, Pprodably. as.a.result of contact
\vith nbestos dust - contaminatec tathers,
" -reportec,bymsﬂ (wb‘l),ano UGRKUNDY

 U9eT2)

Lieden,.J. ,..!‘lnesothehoma ma usoestos

) ,'upowre. waxcwv&or :
TENVIKONMEN lAb;HEALTH. 14 19675 559,

Gmgdf Gl "n..hgnmt ‘mesothelioma in
éhildhooa CANCER, S00Y72k 126,
AP/U-HSC] (29)
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1968 . . Tne heitish vccupational Hygiene Society
m:ommonas the-impiementation of the
“$4ibre /cm3 standard foriasnestos exposure
followind examination of x-ray sonormalities
in 2wws/f(eto:y ‘workers by industry
personnel.‘&ompmm tnexXiray
', jbnormmt,igs to:the:recorded dust
, cg, aitions, the;ingustriathygsenists eonciud
that.a worksr-hadsa:bé;chance of contracting
mesm@ggmwxmdw
ﬁwcpmmmeam&Asbstons
" ‘Hygiene sundms Iomsmyﬁme Asbestos
Dust.;Anml&oﬁ Oecnp. Hygsdne, vol. 1t (1¥68)
po 37*3’ o=l .’F"
,: e {wKE=HSC) (32)

e

1869 BYROM et al find that emissions of aspestos
from:insulation.busrd.and Sprayea asvestos
are grett_ex; m,thosertoundm buildings
“wi l‘mmmmmw &0 other

&ﬁ ¢ts. , Where, dry-sprayec-asbestos fibre
~Is expose0,tu- theaorasion ol-#ir movements,
_ mzher)'esnlsmgcsuua.
ﬁyromrd.C.pietuL} "A~th.m:mrvey carriea
“out m-omlamgs  incorporating :asbestos-basea
matemals in tneir construciion.” ANNALS
OF OCCUPATIUNAL HYGIENE, 12 Uy69):

141-145.
(ENV-HSC]

1971 LANGER et al confirm that chrysotile fiores
or fibrils can be identifieu innearly all the
lungs of adult urban dwellers, if: the newer
uchmques -of :lectron-microscupy ure usea.

" Langer, A.M., {et al.} INHALED
PAKTICLES. v. 2. Oloc woxing, Surrey :
Unwin, 197L

fENVY=-HSC]
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187

1972

1872

-15- ¢

S et
B

- zcvnmasummfbﬂwmncr pudlish
fm&m@%ﬁ&fmwﬂtc}uh ground,

mtaw ﬁﬁg

ggter cem‘itﬁs?m eSS fif
ylnmpéssed:thﬁiiﬁi‘n’hx FTiltra
.ry:tbm:i:'ﬂnﬁﬁgﬁe steont
srpunfiltereaOpPwWiter st ietlord mines,
o Nt A '.'&hi‘ﬂ'st’k '5"“3‘9?-&
+ AGunninghamy: R:M 4iRd i 0: Portefract.
%Asbestos fibrés in: bévﬁiﬁeﬁmdﬂrmmng
criwatery “NATUKE, 23 U871):- 3325333,
fENV-CEC)

?

P s >
LRt L300 A4

Cmikzofmie PRI DU B8 GE Fain g =

fawrmuuwrg“\'rfdes%mﬁeme tnat
mterm’ttﬁﬁf-ex o Efrgﬁo Hugh' concent;ujnons

uw’}g%amfmv&)-‘tiﬂ.
mxa-u:u

‘ ..;’;-"

SELIKOFF finds measurable but minute
amounts ot asbestos in air near: buxldmg sites
in New York, where asbestos spraying is

- -being-done;’ -Hig’h %lume samprers ano

. -electron mitroscop, ;mmm
. Selikof; LI~ Asbestos alr volluuon.
-ARCHIVESOFENVIRON 'MENTAL

BEALTK, 35 0972)' HJ. T
{Nﬂ-ﬂ au...j
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1972/1979

1873

1973

. Tnere.is jittie: or-ho evigente that cigarette
~smoking-is-related todnéreaseo risk of

mesothelioma, uccoraine‘to tho studies oy
THAMMONDRUEL .

: hnmmm&-‘&;tcmm "&elﬁton ol
. eigarette:smoking:touriki of:déatn trom

amwmﬁxwf&um fargong ansulation

LYUN, ‘F&iﬂ"% WBEK*&%. 19? &

: JARC.pablication, no. 8. Geneva: Worla

Health Organization, 1973.
Selixof{, LJ. anc E. Hammona. HEALTH
HAZARDS OF ASBESTOS EXPOSURE. New

Y:oracoaﬂew *Yo:E‘Auaemy ofiScience, 197y.

cing, a&tWK&-NfOI

PRI SR N WAL
L e ER A Y s A S )
LT S =

"“‘," .5 PERTAY:

Mortality study by NEW ﬂOUSE finas, in a

conort-ofsasbestbs:{gctory iworkers, excess

. fnortality-from:canterdl-the lang-and other
-.cancers;: evenwithddwztornisgérate exposure.
. iINewhouse;: M« {"Asbestos inith€ workplace

ano the eommunity SANNALS OF
uu..uufrluu AL -HYGIENL;16 (1973): 97-27.
~fWKR-H> )}

' BOUHLIG. aric HAIN. mention.that tne

- distribution:of mesotheliomas'in namourg in
- thevicinity ‘of .&f' noestcc’hctory is

depencent upon:the:prevailing:wing; a visiole
snowfalidikeairipollution‘had been emitted
‘from the factory.
Bohlig, H. ang E. hain. "Cancer in relation
to environmental exposure” in Bogovski, P.,
{et al.] BIOLOGICAL EFFECTS OF
ASBESTOS : PROCEEDINGS UF THE
WOURKING CONFEXRLNCE OF THE
INTERNATIONAL AGENCY FOR
RESEAXRCH ON CANCLEK, LYON,
FRANCE, OCTOBER 2-6,1972. IARC
publication, no. 8. Geneva : Wworlo Health
Organization, 1973.
(NEI-CEC)
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1¥73

1973-77

1974

. .Particularly for:mesothelicmd, findings vary: "
depenm:'onmmuhcawmcm ¢hosen for
‘i'mr‘ig‘ LR B i, <

McCaugney, Ws'li:ﬁ._am ’P.D, elaham.
. #Diffuse mesothéliomas.s-cbserver variation

- dmhistologicairdisgnosisTanatiogovski, P., (et
-261) sBIOLOGICAL: BEFECTS.OF ASBESTUS :
PRUCEEDINGS VB THEWURKING
.:CUNEEREN CEOFSTHE INFEXNATIUNAL
LAGENDYTFON KESEARCH ON CANCEXK,
AXONAFRANCEOCTOBEK2-6, 1972,

JAKC puplication,mo. 5 4GEn¢va s-Worla

' Jiulth'urztmuuon.mu. SLA

R PRt ' i?/()‘.ﬂ‘h(ab}

R N A
SN

The Ad.in'sozy‘ Committee omrAsbestos Cancer

- {JAREC)says an increaseu risk uf eancer

resulting from asbestos fibres present in
water, beverayes, ano 100a "does not
inaicat&my risk",
SOHETR v et EREREIR s
~The¢t.,£(} c,epo:t:snysm\ndenceaon the risk ot
_ﬂstmmtesxmal»exposm is-deficient and
-that-causative:factors: fordnducing
: gutmmtutmil’tumomm adt well
. understood. . S
ad\asory:Commutee on Aaoestos "keport
to-director of International Agency for
Research on Cancer"” in Bogovsxi, P., (et al.)
BIOLOGICAL EFFECTS OF ASBESTOS :
PROCELUINGS OF THE wORKING
CONFERENCE.OF THE INTEKNATIONAL
AGENCY. FURMESEARCH:On: CANCLK,
-LYON,PRANCE,"OCTOSER 26, 1972.
IAKC publication, no. §.-Geneva : Worla
-Health-Urgenization,1873. - .
. [ENV=CEL]

WAGNLER et:al finc chrysotile as potent as
erociaolite asoestos .in inCucing sung tumours
in rats after inhalation exposure.
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1874

1874

This study is interpreted Dy the
..: NIOSH-USHA. ;Asu¢stosswork Group (s8U) as
'_demoast.mﬁng that IChrysotile appears to
.be much:mure-fiorogeme and curcinogenic
a2 '%'zgtbempmbolushn‘eludes amosite and
.-erocidolite), since:tne cuncentration of dust
. in;the lungs of rats exposed to Canadian
,f cnrysotﬂ_ewmnmyd.e *2.2% of tne oust
~co;tcenr¢tnon in:the lungs of animiils exposed
;:to tmphmoles yet the lung tumour
incidences and:degrees otpo.lmomrj fibrosis
were similar in:all.groups™.
Wagner, J.C. "Mesothélioma in rats after
...inoculstion, witizasbestos and other
fninerals™ BRITISHUGUK NAL OF
* CANCER, 28:(1024)21233¢
L s meziead EXP-N/O)

. .r
i F~ - f_;

-

In a review of 252 cases of mesoihelioma
with a known history ol exposure, WEBSTLER
fincs the same percentage. of pest

. occupatijonal exposure:(3uUs45%) as of
cnvmnmgntdxcxposure.{me last group had

;m-mly.jwumsgt:t inine:or mill or in towns

ﬁ%tgdan an:a30e5108-proaucing area.
Webster,.I. ""Ine-dngestion o1 asdestos
flbms. .l-.N VIRONMENTAL HEALTH
P.anPLUHVhS 4 Wwecember 1¥74): 19y,

ANEI-CEC)

stwsouu pmentsa re\new o1 stugies
ééntrea on the connection:between
_mesothelioma anc type of asbestos. There is
' generul agreement that the risk o1
mesothelioma is fibre-relatea in the orger
ecrocidolite - amosite - ehrysotile out the
magnitude of the difference between eacn
type is not well established.
umnsonn, H.C. "Health nkzards ol asbestos
ta review. of recent trends.” JOURNAL OF
THE SUCIETY OF OCCUPATIUNAL
MEDICINE, 24 (1974): 2.

(Whet/P-O-CEC)
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1875

1875

1975

1975

-]y -

KOHL et arshows that ‘when professional
mwc&im workers used materials similar

. to'oo-it-yoursell Proaucts, the concentration

.ot asbestos inTElr-éxceéds U.S. safety

. stanckrds oy ﬂicforhs-great es B

+Rohi; A-N. -"'E:posu“re to asbestos in the use

-ox consumerpat’emng ano :aping

mpounds ne s’ex‘swcﬁaas 1975): 551.
fEe T TR {P/u-uzu

B
BRI R )

- pe W
ARE

MNIGHOISON et«nidfinds ‘the level of sirporne

-+ a80estusiIoUST in the Tioiiies ol workmen to be

X0-50U.hAROGTAMS-pEr cubic metre.

- . “Nichojson, W.d., (et al.] ASBESTOUD

CUNTAMINATION OF THE Al IN PUBLIC
SUILLINGS. NTIs report, no. Po-20u
) l?_/_u-NRCC]

-

+Observations by c[EbHUXb et ul suggest tnet
mermswpamcmu Tisk usocm.eu with
fpeak” exposuretévels; mmng asdestos dust
expusure-iévels. lvéhtzeo ‘Gver many years an
unreliable dndicator of fiow dangerous the
exposite has:béen. Kmong 48 niesothelioma
cases with-gefinite/probable past exposure,
404 have intensive exposure, out in ?I% it 1s
intermittent.

(Pleura] mesothelioma ang exposure to
asbestos; a retrospective case-control study
in the’ Nethbﬂunus. "lm.. Arch. Occup. Hlth.,

-36)

{wKx-CEC]

HOWARD et al evaluates the effect of &
reguction in asbestos dust jevels due tu
technical cevices at a Kochdale factory in
Britain. ‘There is a oecrease ol mortality in
workers-sntering 1930 - }¥S0, ana more 80 \n
those entering alter 1¥si. Dust jevels naa
fallen in the 1953-57 period by approx. S9-8is
throughout the fectory.

Howarg, 5., {et al.] A MORTALITY dTULY
AMONG WOKRKERS IN AN ENGLISH
ASSESTOS FACTUAHY : 1815
INTERNATIONAL CUNGRLESS UN
?CCUPATION AL HEAL1E. srignton : n.p.,
975.

[WER-CEC]
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1976

1976

1877

1977

A suryey 0y SEBASTIEN «toul of asoestos in
the urban air of ﬁ;gpzopfedbuﬁdmgs in
Pans. an Imas concent:auons ol
ﬁuﬁo ixed asdestos dusts from Al
ozwmkm?3 of air.
Senus;éen, Py det al;) Siles Poliutions
srigues. urbmnes,pu l'asbeste.”

: a‘?ﬁ/uz ERANCASE DES JALAUIES
:RBPIRMOIQE Asupp, 3.0976): 51-62.

['f.N V-NRCL]

. f=.;x

X!

szw(orr sqgges%s thaxsbe Iatent perioq is
invetselyf reiateq ] zoéoose. hat is - tne lower
fhe dosg oﬁ,asbesgnsdm,:m longer the

" 'perioc 1rom initial gqusuae to onset of
. gisease.. ._
i beli’kon,J.J. :“Bance; usk o: asoestos

e:gposure paper presenteg at Colo Spring
‘Harbour Laporutories, New York. s.l. :a.p.,
197e.

[nkR/P-0O-HSC)

MCDONALD et al, sbow an excess of
gustromtes&malmcers in men exposea to
the highest doses of dust a1 Tnetfora Mines,
Quedec.
McDonils, J.C., fet ul.] “L)ust exposure &no
mortality in chrysotile mining, 181u-1975.
Unpublished gata, 1877.

[wxn-HaCJ

"Becnuse of lack of clear distinctions
between lhe various poss;bxhnes of
uposure... gnner reliance should be put
upon molo‘ml monmmng ihan on
environmeéntal monitoring™

Tne CEC report also siates "Uux 10 tne lact
that elassification of the relation between
fibre size anc diojogical efiect 15 central to
the possible environmental hazara of

asbestos, the reporting of tiore aimensions in
agaition to fiore concentration is iniperative.”
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977

1977

-2 -

ZIERUS et ol eom:luoe ..."i:udequate cats
exast-on which to‘base s mtiuun
doséﬂ:ponse géht(ohshigp& for

M, estasTrel .'_ ed’h_xﬁttnanctes.

Untre other hanu. there s often a clear
dépeﬁdeney'on dose: -«:mn‘ﬁon of exposure,
typeot jon";mtens ty;yt = pocure) out
quuitiﬁ tionis-not scequately possioie.”

Zielnuis, R.L. PUBLIC HEALTH #isas UF
EXPOSUKE TO ASBESTUS : REPORT OF A
WURKING GKOUP UF EAPERT

- PREPAREDEOH THE COMME
wb’wmpsﬁa‘“wmvitma
‘DIRECTORATESGENERAL'FUR SOCIAL
AFFARE, ﬁz&u&ﬂ&p

Pergtmorf ?re;s, iﬂ’l 7

s

“WK‘K{P—O—LLL]

EPLEK and GAENSLEK find 23 shipyard anu

manulacturing plant workers ot 763 total naa
"pleunl“c)ﬂuslons" (exuanxion of body fluids
“frotm Vemis}, umtc my‘ premspose suojects
to mesGthélioma.

Eprer;” 'G.K. ano'E-A. Gaev.ster TAspesios
effusion." CHI-.Sl 72/ 3'(!977):-399.

“Iwax-NRCC)

SAKACCI concluaes that although the
availaDnle gata 0o not allow a uelinite answer,
the model of multiplicative risks of inhaling
ubeﬂos amo smokuw ‘toolcco appear nore
phmibie than t.he addxﬂve fisk model, or
One where «30estos hls un tflect only in the
presence of lmol(mc
Saracci,” K. “Asbestos ano'lung cancer : an
analysis of the epidemiological evidence on
the asbestos-smoking interaction.”
INTERNATIONAL JOURNAL OF CANCER,
2 0977k 323.

(WKR-HSL)
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1977

1877-1878

-2~

BELIKOFF:surveys- 485 curréht employees of +© -7 7 !

- aschrysotile-mine-ut:Bei€ Verte,
Néwfouraiana. - OverWeTiave one or more
“X-fay‘abnormalities associeted with asbestos

ﬂp&uﬂé Mﬁm%nﬁr&peﬁ‘oa from initial

!“ o2 B OUWE, .} it
CoCrheMitT Sum study:-tenni‘récorded tne
- -ipighest @irborne Jevel ofasbestos-dust founa
anywhere in theiwofio:dtiBéfe Verte.)

- - Selikgt ;L CRINICAL SURVEY OF
- {GHHNSOTILEASBES POS MINERD AND
- MIVLERSIN BAIEVERTE;  »

NEWFOUNDLAND:SREPORA OT THE

~NATIONAL INSTITUTE OF

ENVIRUNMENT REALTH SCIENCES,
DECEMBER 22, RESEARCH TRIANGLL

PAKK, N C. 8.1. n.p.,lﬂ?b

Tag Ce b 4f.mm-n/uj
R PR ]

WL R I
- WEISS:peports no:unlisual.-mortality
{sexperiente overa iy earperioa 1or 4 cunort

-oraorkers smployeo:mm;pcﬂp ang paper
millbouragipiant :using-only chrysotile.

- welskrW: 1 EMortility of axconort exposes to

“chrysotile asbestos.". JOUKNAL PF
OCOUFA—TIUN AL MEDICENE, 19 U977k 737.

fWKK=N/U)

ELMES ano SImPSON (Uy?7) and SELIKOFF
(1978 )cconcluae that tn:the past when
‘occupdtional ‘asbestos:exposures were high,

- aeestosis wasthe earlier-cause of cealh -

only-those who-dia:not-gsuccumb to its eltects
Jiveo:long-enough to.acquire dung cancer.
‘With-lower Jevels.of:asbestos-exposure, the
-garlier. cause-oi:death is jung.cuncer
“followeo by ‘mesothelioma, and only the
survivors of these.suffersfrom the now more
slowly: developing ssbestosis.
Elines, P.C. ano #i.J.C. Bimpson. "insulation
workers in Belfast : & further stugy of
mortality aue 10 asoestos expusure,
1940-1975." BRITISH JOUKNAL OF
INDUSTKRIAL MEDICINE, 34 US771 174180
Belikoff, LJ. ASBLSTOS ANV DISEASE.
Nhew Yorx : Acavemic Press, 1¥78.
tWAR-NRLC)
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1977-78 - - PETU finds that at-the 2.fiore/cm* standarg, .-,
| ;0n¢ 8S0LS106-Worker 0yt of.l4 runs tne risk of
. gying:prematurely. from asbestos-related
. -gigease.. He 1inas-aiso.tnet tne lung cancer
- qenm«nte,nt«ghequoel;gd: asbestos plant’in
Englmu is ainost oo_gol@mg,«expecteo rate.
A-moriality. study amoany.workers in an
;E.nghsh asbe»tosa-uelou* il J. Inc. meq.
u,axsa T i) R
: Petey s ~TEDE 'Hypene;sungaro for
em-y»Mejnspestgs 2:paper-suomittad to the
Adyisory Commitiee on AsDestos.” Lancet, ]

o U978k ABL: . o iava
wxmuscl
1978 “ »DAMS& al ivr'w‘estig'a‘téh tt.ne“&uestion of the

relative harm produceg Dy different types of
asbestos {ibre. He notes that AAGNER'S
1874 finZings concern only luny cancer, not
.= ‘Tesothelioma:: He:also-conciudes that the
.. relative;pathogenicity-ottheaifferent types
: of asbestosmay-depend-uponzthe proportion
.ofdipres:gresterithan. & microns in lengin.

- Davis}9:MiG. - IMass ang:number of fiores in
tne pathogenesis vl asbestos-reietcu Jung
disease in-rats.” :BRITISH JOURNAL OF
CANCENR, 57 (1978): 675-088.

[EXP-NRCLC]

1979 ANDERSON et al 1ino a hugh prevalence of
-X=ray ADNOTIoaiities w1G Mesuthelioma amung
‘househola:contacts of tormer. amosite
insulstion-plant:employees. .
Ancgerson, H.A. "Householo-exposure 10
asbestos.and.-risk-0f-subsequent disease” in
Lemen, R.A.:anod. M. Dement. DUSTS
AND DISEASE. Park .Forest ‘South, L. ¢
Pathotox Puo., 1978.

(P/0~n/0)
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197y - 3efs forint oy’ PY LEV-that Synthetic fivres as °
well as mtunny occurring fibres wers
~edrciiogeriit:” e pfoduced mesotheliomas in
S0l Fata injeoldd Within the Jung cavity
Wt THEd Sy Ithetid fibre, ana primary

- fuiigehutiouss TH-E3% 6T ‘hamsters injected

0% ﬁftﬁih‘ﬁ!é’iﬁés’tﬁéivﬁi with a syntnetic
I uohrygothers < leaal R
C-SPyleVPENG "’!Pr«'etumorous lesions, iuny anu
== pléurd): ‘tunGursdndiced byasbestos.in rats”
&3 in‘-’B!O‘ISUGIGf—BﬁE’Fﬁ@'i’S OF MINERAL
'”»%FIB&&. &ﬁn’i!‘e-"%‘ﬁc 1978,

15595 1050 SR P-NRCC

1878 ) WA‘GNER%MWWS’%M & commercial
vffnue&ﬁhsoestos%ﬁ?i‘my snort liore

< :Carddian %rrysétilejdided primerily for paint

 rigpa s etile/Avresieun inaure
mesotheliomas when injected witnin the

1 rGngomiembrine o¥rats;idnaican 1nouce lung

: "“%um‘b‘ﬁr‘s’(neophsmsﬁhhen’tﬁe animals inhale
% tbe‘hore.* N "

Yo e

W’ugner. J.*C '*‘i’ﬁe*Gbmwr&uve eflects ol

- thrée c’twys“dtileﬁby" ih’jecﬁon and inhalation
 inpats"in"BIOLUGTCAL ‘EFFLLTS Y
. MINERAL PIBRES:" ‘Franice : IARC, 1978.

- [EXP~N/U]

1879 HAMMOND'S lo-yenr 1onow-up study o1
: u;o&fasoestosamxmnon wor«ers with asor
more years of work experience obtains
‘eom;‘ele smoking nistories for aoout 3/4 of
the wbjects.

He anc dLLIKOF'F fina the prodaoility tnat
workers' lung:cancer:is-aie to asbestos
-@xposure 1o be-about $:%'in"both smokers anu
non-smokersalike.
Selixot!, LJ. ana k. Hainmona. HEALTH
HAZ.AK‘DS OF -ASBESTOS EXPUSURE. New
Yorx : New Yorxk Aceaemy of Science, 197y,
{WKR-N/O}
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1979

1979

-zs-

ACHESON ana GARDNER; conelude:

N Expenmentnlmork shows tnhat lung
. CANCET,. g.ﬂgqstost_&mmesothelwm
_ may.be produced in;animais after
.ainnalanon.og,uw; Ir. Aypes ol usbestos,
. angd.that some samples-of enrysotile are
at least s painoge ac-us the ainphiovies
lincluding-crocidolile ada.anthopnyllite).

D) - &sxmqanhmw crociudlite

. -and-amosite; to be mope dangerots in

. procucing: luny cencers; ana asoestosis
. than ehrysotile.

¢) As for mesothelioma, combinea evigence
from process workers, {rom miners ang
.- from:the gistributipn.of neighboursiooa
mddome;gp“sagcs@re#enu -8 powerful

. <case that erocidalite fias been more
danzemus thmzaggrysotﬂe.

PEUa IR

Tnefiqunpocumem-concluces tnat carysotile
Jns,rmly—causea mesothelioms or cuncer of
the larynx. On'the .ather hang, the proven
capscity of chrysotile to produce
:mesothelioma: in-«nimuls,if-the fibre is of a
specitic eonfmmuon. ang-the propability
thut chrysotye is: .0ecoming-increasingly
fmely;dmneq ang respiraole should dpe kept
in mina.

Acnewﬂ, E.D. anu m.d. Gardner. "The it}
eftects of asbestos on health" in FINAL
REPOUAT.OF 1Ht ADVDUKRY COMMIITEL
ON ASB&STOS: v.,z. Lonaon : H.m.>.0.,
1978. 9.33.

{waR/P-U-h>C)

JONES et al report that .women in 8 wartime
gas musk jaciory having-&.long empluynient
period have.a higher proportion of geath aue
to mesothelioma than those.who hau a short
period of employment.
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1979

19791580

"DosE: -evidencefrom this stuoy
' me?mﬂu thet'tfom-SEIUmAN Ub79),
“HIDDELL @811I979), BERRY et al (1979)
s NEWHOUSE aind WEKKY uyiol.

Johes »J’ SiP.**The Goféquences o1 aspestos
uﬁ '*expo FE10°a Wirtiiélgus mask tuctory”
- P TRE BIOEDGICALEFFECTS OF

%r&‘ixuf?wkss FrancE: 1An L. 197y,
“{WRR-N70)

TN &T &Y

. b 4 -
~e % AR P R 01

NICHOLSON et"ﬂfmds”thi't among a-cohort
" of 544’men with' aCIeRSTAYears o1

! cmpggysgent mjghrysome ining and-milling
m,’met ofg hxnﬁsﬂﬁ tns were from

»Jung.cans Qﬁ!‘@g‘ i"soestos:s The
L riskof; ge(t frog;‘@gpomﬁmnu anc:lung
cancepin:p % 1iérs is decidealy
Jower: maryor-hc{‘ogtworgrs and-insutators.
-Nichoizon, W.J. J’Jong;ggx‘-m mortality
- eXperienc, Adfct_:ry‘gqt €:migers ana millers
in Thettouu ines,. ¢." ANNALS OF

. tbNEW YORK ACADEMY UF SUILNCES,
1974. " (in press)

{(Wan-N/O])

BERRY et al followup the 1868 BOHD stuoy
of 379 pritish usoestos textile tactory
workers at Rochdale. Of men exposed «iter
1950, 6.0% hau possiple nsbesiosis after an
average foliowup of 16 years and an average
of exposure of 5f/cm3. Cumulative oose
Daseq On CoiNDINing Cust concentrutions ma,
not be satisfactory.
(Asvestosis: A Stuagy vl Dose-fiesponse
Helationships in an Asbestos Textile
Factory. sr. J. Ina. med. 36, 98)
(WKR-HSC)

McDONALD, LIDDELL et al report follow-up of a
ecohort of 11,37% workers exposed to chrysotile for
at least a month in the mines and mills of

Thetiord mines, Guedec.
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The study results inciude —

The :mejor-occupational nazards of chrysotile
asbestos-expasure Are respirgtory cancor and
Ahe:complicatioas of:pulmodary fibrosis.
Excess-mortality. fao;n—iung .Sancer is directly
-fejateq-to cccum\dugu gdustexposure. lung
mmggpewinmpsmokm.ut
- there is jnsutficient: evicence to aistinguish
; Nt\,ngn multgghcni andaddnivc risk
: is. There are no excess uesths from

:'n.

@é‘,‘;’;‘ 2 ‘-' .5_. “.h: :
ﬁc ['r'-z Lyl : C.”“‘nd" fm.ﬁqﬁ
»"Dn‘gt[ alin’MinéFs-unc millers

. "to'dhrylotile, " ANNALS OF THE
“NEN YURR ALAGES P UFSCIe NCES, sau

| (DRCEmber I W TRAIE ST 2
ié’l&mﬂmf CLy {0t il Dust t;g:{:"ft ana

i i Lt PP H m-‘-ﬁ . l s.

samsxmu:’mn. GEANDUSTRIAL

ntmt:m z.wmwn—w

1uxa-usCJ
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