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"HMezochtlioma after crocidolits 2xposur2 Iur.ag gas

masz manufacture”. Environmental Ressarca L7, 340-344

(1978,

Copia2s of both articles are attacaed.

The Josaes et al article relates to thz2 uase oF
Witnenorn crocidolite and merino wool 2or gas masis a:semdlad
in Hntringham, J.X. Z2tween 1939 and 1245. Ast3ztns +3s used
Srraase it could form a very tight filter, an<d most oar 'gasas'

er= [n fact a=2rnsols, not gases, i.e. containiag fine droplets
that could be {iltered out.

The McDonald article gives details oI similar
activiries in Canada.

By c¢oincidence, the School of Public H2al:h and
Tropical Madicine at Sydney University is at prezent trying to
estahlish if ashestos- cont2ining 92s masXks were made :in
Aust

r2lia. The answer is not Known.

It zould be said, of course, that the use of z2sbestos
in gas masks was gqulite justifiable in 1939-43, ia as much as:

(1) »nly asbestosis was kxnown, and the chances of
contracting asbastosis from wearing or even
assemdling masis was probably smzll (none of the
Not-ingham mesothé&lioma cases had asbesco3is); anc
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Autson D. Mclenawn

Oepartment of Epidemioiogy cad Hegith, McGill Universiry, Montreal, Conada

AND
J. Corzert McCzoNaup

/  fastiiu YrcLparonel Fie L Lond choei Hipiene and
TUC Centenary [asuiute of Qeeupar.onel fie Lonlon Schoct of Higiene cnd
Tropical Mezicine, Lenzon. Exgland

Fezstved Jancary 17, 1573

OFf 199 persons employed in the manufaziure and Randing of Canadian military gas mask
cinisters conlaining pure crocidolite, 153910 194" ta theend of 1975, So had died, 123 were
stul aiive, and 23 couid not te 1mzed. Nine (lS") of the deaths were probadiv due 0
g .Lv,“‘\ -.-.c*.o'.heiic-" stx invaiving '“: ;::".e-- $m. .2*.: fisk of mesoinel:ama after

NTnODUC"'"
Evidencs has accumuiated that the muneral types of asbestos fibre have dif-
ferent mesothelioma-producing potential—ygreatest for crocidolite, folowed by
amosit2, chrysotile, and anthozhyilite (MeDonald and McDonaid, 1977). How-

wn

<

[S3 TR Y

ever, (here have been very few studiss of human exposure to singic mineral tvpes

of fibre. For some years we have cbserved the occurrence and causes of deathina
cohort of over lI,OuO cmployess in the Quezes chrysotile mining and miiling
industry. About 1055 of this group had worked in 2 small asbestos p'OuLC(S factory
in one oftbc mining towns. Of 10,259 memb>ers of the cohort traced 1o the end of
1975, 2247 had died since 1935 and the causs of d=ath was ascenizirned in 98%
(McDon-ld et al., 1971; McDonald et ¢l., 1973; McDonald e al., 1974; Liddell et

al., 1977; McDonald er cf., 1578). Recenily 'we icantified another cohort of 199
Jpersons who were exgosed to C"Of‘ldo.lt" betv-2z2n 1939 z-xcl 19-2 inihras scparate

-

f'aytoncs mcludmo the one in the mining town m2ntioned above In two p!:mzs

filter pads containing_pure crocidolite were mads; in a third’ piam they were
ackc.. &3 1110 canisters_whigh were, "Sset'lblc‘ into_gas rn..s)s for the Canadian

armv v_ Of the 199 persons, 174 were traced to the end of 1975—35 were found (0
Thave d dicd and the cause of death was identifizd. This study is described and the
pattern of mortality compared with that in the Quebec chrysoiile mining and
milling industry.

METHODS
A malignant pleural mesothelioma was diagznosed in 1974 in a scientific ollicer
who was one of a small group of men in Oitawa respoasible for sstting up acd

' This work was undertaken with the assistance of a grant (rom the Institute of Occupational and
Environmental Health of the Quebec Asbestos Mining Association.

340
0013-9351772:0i73-0340502.030

Coprngnal D 1970 by Academic frew, e,
All nghts of reproducuca in any form reverved.

WSTITUTE OF OCCUPATIONAL
AND
ENVISDNMENTAL HEALTH
\VONTREAL, CANADA

— 0 a0




i)

-1
-]

R e N T N A M 1

L) A..\\,::S :
2nguiries duninz 1976 faried (o
; et ~ 0 idn

WDSD names were '»;nou n. < Tersons hsm..
_rsanal enquiries. reveaicd i 16 dcad; i3

3 could

faziory 21 Asbestos. Quebec. which since the {irst worid wai
rvsotile ashestos produiced locally, fifter pads were mals
selne depirimont f om 1939 through 1941. For our studies in the Quebas mining
mdust. v, ;% histenies had been extracted from personns! records fo.' 2
who had worked for at least one calendar month. It groved (o b2 impossitie 0
distingzuish tiiose who had worked on the gas mask filters, so everyone who had
worked in the :::::z!c depariment during the rolevant pericd—i239 throuzh
(e i—was cssumaed to Have be2zn exposed. in view of ihe conditions current at
Satiime this was actan unrc:scmol: assumgtion. The &« persons wno werz som

91 10 1920 hod woready boen traced to the end of (G573 one was iosi, £2 were

e, and 21 kad dicd. A further 20 persens, oorn sinz2 1920, hiad 230 te2n
employed in tio texuie depariment: 23 of these were found zive at the end of 1973
and 6 had died.

At a factory in Montreal which has manufactured mainly brake linings since

1928, gas mask filiers were made from November 1940 to June [941; this was the
onl\ product in which any mineral type of asbastos other than Quebec chrvsotile

as used. Paybocks had Eeen kept since tha factory was estakiished. These were
rcvt\,.\cd with a current employe: who kad been night foreman on the gas mask
filter producticn. One carding machine was run continuously ‘or thre~ 8-hr shifts
for the 7-month period. Only those persoas whom the foreman definitely remem-
bered working on the gas mask filters were listed-—32 in all. Some may have been
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FINDINGS

The $3 certificd cauces of doath are shown in Table 2. Of the totat of azths,
23 were from maliznaat dicease including 9 from meso.h.ho maand $ az
cancer. Autopsy rerorts in one case of luag cancsar and one of cenarali ar-
cinomtosis (fecinates h and ¢ in Takle 2) reveaisd that bol .h:: ooen cd
postmertem as rernitonea! mesotheliomas, Enguiries were add 10
pathologists atout e other cases of maliznznt disease, In two, o ng
cancer and another of carcinoma cf pancreas. :he certifiod cause was 2d
but in three (fooinoies . J. and ¢ ia Table 2) the lingnosis of EReld

mesotheiioma was preferred by the patholegist to the ¢az recorcad on the dea:h
certificzic. Thus, in @ (1697) of the 36 deaths. malignant mesothelioma was tne
probablc cause of death. The intervals between w o"'mo with gas mask filters znd

eath in these 9 cases lay between 24 yvears from last exposure and 36 years irom
f‘rst cxposure (Fig. 1). Six of the 9 cases involved the pzricreum.

Twao additional cases of plzural mesothelicma were reported in a continuing
national survey of mesothelioma ia Canada (McDonald and McDornaid, 1977) in
men who had worked at the Montreal factory. One man who had worked there
from 1928 until his retirement in 1974 died in 1975, The other. who had worked
there oniy from December (940 until Apalt 1241, died in 1970. Thus both men
worked in the factory at the ume that crocidolite was in use and their dates of
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SAZORIEIS
Astesios N
S:lizasis (agiud. T saseivdercuiasis) 2
Piuirr Cuseass Y] N
Acndant 3
Orher gauses M 3
Towz! 19 7 ]
* Oz ol i - werist 1o be a gertoreal mesolheiioma.
b 2 .Ma was diagaosed at auioosy.
12 Ci23A04 At L oSy

oienoot Who du.znosed paritonzal mesotnzhoma.
¢ Reviewed bs prainelogist who diazrosed paritoneal mesotheiioma.

doath were comnniihie with exposure in 1941 but neither had been inciuded among
the 22 names supplied by the night forzman.

Preumocaniosis was the certitied czuse of death in four loag-term employees.
Two casas ¢f wemostosis were resorced at the Morireal facisry 2ad one of silicosis
and ong of viNzorubercwiosis o the Astestos fastory. la sevan of the nine cazes of
mesothelioma the total duraticn of asoestos exposure was short. All four cases in
Asbestos woried caly in the fucteny asd never worked in lf‘e mings or muils. Three
were employed oaly duning the time crocidolite was used, {or 4 months. 6 nomhs.
and 2 years respectively. The fourth worked for 2 total of 6 vezrs m..ucmﬂ the 2
years when crozidelite was used. In Otawa two cases worhied forless than 2 yearss
and the scientific ofiicer was exposed for less than 3 years.

DISCUSSION

The mortality findings in the gas mask workers are compared in Table 3 with
those in th: cohor: of chrysoiile miners and millers described above. Comparisons
of proportional mortality especiully for maiignant discasc must bz made with
caution becausc they may be biased by differences in age, in other causes of
death, and in length of observation. As relatively few of thc 2as mask workers
have yet died the already hizh proportion of deaths from lung cancer and
mesothelioma may in time increase further. Mesothelioma was some 60 times
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The pruﬂorlor:! moraiity from masotheliomain O tawa was 202, in Moatrea
20%., and in Asbesies (P —remarkably similar, though. of course the num=-ers
are small. However, oniy the Ottawa workers were exposed solely to.crocidolite.
Some of the empleyees in the Montreal factory had had long and probably heavy
exposure to chrysoule and those in Asbestos to chrysotile and possibly other

) TABLE 3
Maucsast Disease ix Cowrnorrnr Misiks ano Mictsrs avo s Caoctoon:ite Gas Masa
Fivzga ¥Wokrarss 1o Tie Exo or 197§

Croaidohite g5 mask Chrvsatlz miners

filter worners and milars
Total cohort 199 (555 male) 11.379 (%6% maie)
Traced 174 10.259
Dead 36 4.24%since 1935)
Cancer of the iung or bronchus 7138 242 (658
Mesothelioma 9 (185 11 (0.26524

Other malignant disease 7 (13%) 632 (13%)

* Four certified: two dizgnosed at autopsy: three aflter pathologist’s review.
* Eight certified. one of which was not thought by the pathologist 1o be a mesothelioma: three

dizgnosed at autopsy.
7 Two cases were common 10 both series a and b above.
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n exposucs tavel g. masotheiionma c'.-.-a‘:y az-

aa cxm,sun.s 10 250es510s—i o mnre than 3 years in % of

2 months in two cases. In view of this and the wei of'
ther ev : and \.\.Do'ﬂ_.&. 1977) the continued use of crozidoiite
would appear d:';;:ult {+] ,usm\ except under the sirictest possiole controi.
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