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I was asked to present @ paper on the topic Pulmonary
Cancer in the Asbestos Industry, nct on account of any special
qualifications but because I hapven t> be in charge of a Clinic
which has as its primary function the supervision of the pulmonary
condition of some 4,000 asbestos miners; such a group of employees
working in a small radius of 5 miles offers an exceptional oppor-
tunity to study the problem of cancer of the lung in relation tc

“the inﬁalation of asbestos fibers.
PRELIMINARY RZMARKS.

This question of pulmonary cancer among the asbestos
workers is as confusing and obscure as the etiology and the patho-
genicity of cancer in general. From 1620 - 1950 the medical liter-
ature reports a series of 5¢ cases of pulmonary cancer an¢ asbestesic,
Obviously this list must be incomplete but, nevertheless, one ccu.
ask is it sound to think that the mere fact of detecting & total
of 58 cases of pulmonery cancer during a period of 30T years ie
sufficient to establish a causzal relationship when one realizes
that in 1950 an estimated number of 45,000 men were employed in
the asbestos industry, and that during that perioc a rinimum of
100,000 employees have inhaled a significant amount of asbestos
dust?

It is recogni;ed that the English statistics publishec

in the Annual Report of the Chiel Inspector of Factories for the
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year 1947 seem to indicate a causal relationship between the

“-

factor asbestos and pulmonary cancer but, on the other hand, in
South Africa with about the same number of ashestos workers as
in Great Brttain, and when there is also a large number of
autopsies and good medical control of all emplovees in dusty
trades, the statistics do not indicate any abnormal incidence of
pulmonary cancer.

If the frequency of pulmonary cancer in South Africe
ané in the Province of Quebec is really not higher amongst the
asbestos workers than in any conmr rable groups as it seems tc be,
{s it possidble to suspect that the asbestos mining industry might
be different from the Asbestos Textils Industry as far as carcinc-
genic activity of the asbestos is concerned? The fact that the
frequency among the 30,000 asbestos werkers of the United States
who are also working in the Asbestes Textile Industry is not known
to.be higher, adds still more to the confusion.

Wwhv is the standardized death rate from cancer of the
lungs in Great Britain 3 times higher than that in the Unitec

States - 231 in cocparison to 723 (rates per millien)?

It would indeed be very informative tc have some answers
to this 1ist of unanswered questions before being adle to ferm en
opinion; and it might be thet a few answers could influence or

modify anv conclusion concerning & ceauszl relationship.
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PURPOSE OF THIS STULY.

The purpose of this jnvestigation is to try to learn
as precisely as possible the incidence of rulmonary cancer in
the group of asbestos mining workers; to know the inciderce in
groups of empicyees with severe or ineignificant exposure and to
know the incidence in Eroups with or without asbestotic fibroeis.

The Saranac lLaboratory ancé mahy other investigatore
were interested in & complete stucy which would include an
epideniological and an experimental invest;gaticn ar.6 which would
pernmit to ascertain whether or not a relaticnship exists betweern
the inhalation of asbestos dust and Trimary pulronary cancer.
This parer is & preliminary and incomplete report c¢f the
epidemiologiéal jnvestigation and the Sarenac lLaboretory, omnce

the investigetion has been achieved, will publish a f:nal report.
YETHECDS AWD MATERIALS.

This study was renderec possitle rainly because there
ex:sts in Thetford Mines & co-cperétive indpstrial clinic where
211 the employees working in the g:fferent asvestos comrernies
are reguired to have a pre-egmrioyment exemination, tlug an
annual periodic examinztion completec ezch tire by & stencarc
stereogram. At this clinic it was easy to anzlvse 2ll the
medical records, the ceath certificates, the prctoccls anc the
pathological findings of the necropsies &nc to review the serie€s
of chest roentgenograms of each emyployee. Tretlcrd liines beinE

a small city of 18,000 it was also easy to contact anc o giscuss
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with the treating physician the nature of any sesziratory
episode, to have follow-up reports on any sus;izicus cases and

to collect additional details on the cause of <-e deaths.
In summary, this studv is basec on ->s results and

findings obtained from the analysis of the me:izel files of 3,657
employees having worked in the asbestos incusiTy frem 2 - 60
vears, on the findings from 53 necropsies, or, =¢ Geteils collectec
from the death certificates, on the follow-ur ssverts of cases
sent to specialized centers for more complete investigation erc
diagnosis. |

| It is possible, and-more trhan likelr. thzt cases of
pulmonary cancer have been missec; nevertrele:z:, we thﬁnk the
we have employed & stancard procecure in thie irvestifation anc
that the results therefore are of sufficient izterest to make

this publication worthwhile.
RESULTS.

Before submitting the results of thiz inmvestigeticn,
it woulc seem proper to give a few routine te:ize ir crder iC

reach a better uncerstanding of this communiczTiih.
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TASLE 1.

POPULATION SAMPLED,

Age group distridbution of 3,887 asbestos workers,

RECE e )i 5662

AGZ GROUPS 15 « 19 |20 - 25 |30 - 35 |40 - 45 |50 - 6 60 « 65|70 & Over

~ -y
Vo Fas

* s [ ] (] 1 '

¥uzber of
Erployees 76 1113 1961 766 805 307, 8%

(4
w
(8]

?

This tatle gives the age group c¢istribution of the
samriec .
ropulation and neecs no comment excent to mertion thet the
average ape of the asbestos workers is somewhat higher than that
of the average industrizl worker; i.e., 35 4n comparison to
33 for most other industrial groups.' This re=ark is logical
when we know that the labor turncver in the Quebec Asbestcs
tining Industry is about the lowest of all the incdustries in
the whble of Canaca. This first table alsc shcws that some

2,000 asbestos wor vers are 35 years of age ar.d over - & retre-

sentative group for the stucv of a cancer rrcbles.
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Years smployed in the asbestos {pdustry
by 8,557 asbestos werkers.

Years in the

Industry 2« 4,05« 6.8 ]10 = 14,5 |15 - 16,8 120~ 24,5 |25~ 34,5 |3 & Over 170
Yurter of
B:ployees 640 1060 645 476 281 546 30¢ :
Yen - Years 1€20 7420 7740 8052 €182 14742 12360 £z

v

RELARES: 2,257 men have spent 10 years anc cver ip the asdestos

industry.

The second table indicates the rumber of vears spent

in the asbestos mining industry by the 3,657 emplovees stuclec.

Of course this table is not as significant as cne indicating

the specific exvosure for each eaployee by categeries; but after

many attempts it has seemed impossible to find a ccrmon dencmingtcr

which would perrit to add together the years spent in different

degrees of exposure by the same employee.

The man-yeers exposure has in the mind of many investi-

gators no great meaning in general, but in this case the fact thet

56,456 man-years asbestos eXposure having given rise to onlt 10

confirmed cases of pulmonery cancer might indicate that we are nes

facing an acute problem.

The following table 3 shows clessification of various

. exposures in the estestos mining incustry. I realize thet such

a classification couic be ¢iscussed &t lengtlh anc zossibly



modified because in the asbestos indusiry, as in most of the alG1
other dusty industries, it is {mpossible to translate with a

strict mathematical precision the different concentrations of

dust particular to each job. This clessification is given ncte-
withstanding its limitations because it is besed on dust cournts
performed by different competent agericies and, moreover, beczuse

we feel that a satisfactory clessification is verr useful in uncer-

standing more clearly scientific anc neéico-lezal problems.

) RECEIVED F.H.H&S
TASLE 8. DATE: UL 2 137,
Classification of various M.EM

exposure in the asbestos mining Incustiry.

ATICSFZZRIC SORIITICNS
Estimated To<el Gust coust ' rercez:
degree of v Indugtrial Operations LeF FeloFe of nir fiber court,
hazard, sazpled,

0 Open Pit, Shops less than 1 less thar ¢
Open Pit: Box loader, Cobber 123 less ther Z
Dump - 13 iegs than 2
Primary Crusher 2«3 )
Dryer 2 =6 6
Concerntrating c-5 &
Underground: all jobs under wet concition.
Short exposure of skilled employees 3-€ le2

2 Open Pit: dry drilling 2= £ 1.2
Secondary Crushing 10 = 12 & =6
Storage Bin 10 - 14 ¢ - €

3 Underground: déry drilling 10 - 18 12
Grizzlies £ -1t a
Shed Cobbing 3-8 14 - 1€
Shipping Shed: Cleaners, Pilers 4§ - 18 10 = 14

4 3311 Lillwrighte, Oilers, Sweepers. S 10 - 25 28~ &
Testers., 8 20

5 Bagging Depertment «C =20 23
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This table indicates that the total dust count anc the
percent fiber count are both constituents of the degree of hazarc,
peaning that a rather low total dust count may become a risk when
the percentages of fibers is high and irversely, that a high total
dust count mav also become harmless in producing pulmonary fibresis
§€ the fiber percent count is low.

The percentage of fibers in relation to the totzl count
is calculated for fibers 5 microns and over, an¢ on the principle
that only particules having a length at lecst twice its wicth are
fidbers.

As you mav see in the table, the industrisl operaticns
are grouped in 6 different categories anc these categories are
again sub-civided by a fiouble line in twc main groups. The unrTer
group includes the jobs wiich in our exrerience do not produce
fibrosis of some clinical importance and the lower group the jobs
which can produce asbestosis.

There is an obvious exrlanation why the mern working in
the oper pit do not develop asbestoeis ané also why the men WCTK-
ing as baggers might develep asbestosis, but it is mere g¢:ifficult
to explain why some industrial operaticns with about the same cus
concentration as secondary crushing, storage bin on one peTt, the
grizzlies and shed cobbing on the other part have been classified
in different categories. We admit thet in adopting such &
clessification we have been influenced by our clinicsl fingings tc
some extent, but also by the fact thst in the operztions of catecc™
3, the fiber concentration is more constant arné work much heavier

than in the operations of categery 2. Trere is a merked c¢ifllerence
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in the degree of hazard of categories l;é and L and 5, but the

«Q-

difference is not so marked for the categories 2 anc¢ 3. This
table ig important in crder to fully understand those to follow.

It 4s true that the main purpose of this presentation
{e¢ to report the incicence of pulmonarv cancer in a group of
3,057 asbestos workers, but the nude statement that 10 cases cf
pulrmonary cancer have been detected would not be sigrificant ur..ess
we can compare this prevalence with that in comparable group

This task of finding a good comparac tle grour cr @
control group in thie study as in any similar studies ie very
difficult. We wish it hac been possitle to finc a control Eroup
in other industries or in other industrizl centers in the Pro#ince
of Quebec or elsewhere i§ Cenada, we soon realized thet no othér
{ndustries were interested in that trobliem of cancer of the lunegs
nor 8id they have the necessary dzta for comparison. Nc other
{ndustrial city has ever had two-thircs of its m;le adult populeatic
of the same age grour $o closely medically supervised with &
clinical and routine rcentgenograthic exzmiration as has beern done
in Thetford Mines for the last 7 yeers. 1The mass surveys in
different cities dic¢ not help the situasion; the findings were
too dificient doubtlese because a too small proportion in the
LO-vear and over age group is taking advantage of the mass surver.
As a matter of fact, a mess surver in Thetford Mines in 1950 by
the Provincial Depertment of Health did rot detect a single case

of pulmonary cancer &s in most of tre other centers, anc the znalys

of the results is not verv helpful.
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It seems probable that the general increase in the

(

ar

o

frequency of lung cancer is not purelr aprarent, but when we
observe in many cities a sudden and important increase in the
lung cancer mortality rates such as the increase in the City

of Montreal from 7.7 in 1946 to 12.9 in 19LG, we must adnit

that the medical diagnosis facilities are regponsible to an
aprreciable extent for such an increase. Therefore the exclusive
analvsis of death certificates in varicus centers whieh deo nct
have the same medicel facilities, has tc te used with caution
not should it be used unless the facilities are comparable.

In this study the comparative statistical analveis of the death
certificates was not used because in the crinicn of the official
statistician of the Cityv of lontreal and of the Stetistician of
the National Cancer Institute of Cznada, the deat: certificates of
the asbestos.group condisted of a highly selective group and a
similar selective group was not available elsewhere.

For all the reasons mentioned zbove and the fact of
being unatle to make a better selection, we decidec 1c compere the
incidence of pulmonary cancer in different groups cf asbdestos
worrers who have been submitted tc the sanme medical investigaticnh,
and who at the same time were presenting encugh characteristics

to permit certain conclusions or impréssions.
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Incidence of pulmonary cencer
sccoréing to degree and length of expesure by

age groups.

GROUP 1.

Unsignifieant exposure

GROUF <.

. Sigzificart exposure

" AGE GROUPS

AGE GROUZPS
16 -~ 8¢ 40 - B€ 1€ - 3¢ ! 40 = &€

]
H

Yiumper of R

Zeployees 222§ 167 13 208
i
[}

Prevelence ‘

of Pulronary o 6 (0.44%) . : 4 (1.32°

Cencer

RELARES: Undigrificant exposure izcludes men wit: exposure O=1-2
ard less than 15 years 3e4ef,

Significant exposure includes crly cer with rore tran 1F
years %-4-E, (See ZTatle L)

The usual caleuletions of the starncart error show that

the observed difference in percentages of incidence in the 2

groups (.87) is inferior to twice the Stancard Error (1.346).

This table shows that there is no statistical evicence

that the incidence of pulmcnary cancer ir, the grour 2 including

the employees who have sustained severe exrosure &nd all thcse whe

have also develored asbestosis, i

¢ higher then in group 1 of

employees those without significant exrosiure ern¢ without any

clinical asbestosis.
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It is recognized that this teble might lose a large
part of its meaning if it is Bhown that any intensity of
ashestos inhalation or any amount of asbestotic fibrosis could
be considered as cancerigenic because then & large number of
- emrloyees in group 1 will be transferred to group 2 and it is
probable that an unknown number of pulmonary cancers in the
group 1 would also have to be transportec to group 2, changing
raridly the cbserved difference in incidence as well the
conclusion.

As a logical comrlement to this table, we wish we
could give a long series of other tables showing the incidence
of pulmonary cancer in groups with recent or rerote exrosure;
in grougs with gradual exprosure of 1=2 to 15 years or a similar
exposure of long duration, 15 vears and over; also in groups
with extensive exrosure and asbestosis or without asbestosis.

The data obtained from such tables might tell us in
the hypothesis of ahcausal relationshir whether the irhalation
of asbestos dust is more important than the presence of
asbestosis itself also what arvroxizative degree of asbestcs

inhalation can be consicerec as predisposing to cancer,

i

oo

~

o
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TABLE S. KECEIVED F.H.H&S
DATE:
Comperative Incidence of Pulronery M.E.%ﬂ 31 1978

Carcer in 2 groups of £ Autopsied egbestcs workers.

!
| GROUP 1. GRCTF Z. TOT2L
Eoployees with Brployees witrout
Asbestosis Ascestosis
Number
stopsied 34 18 g2
Yumber of
Bulronary 4 £ 10
Cancer
Percent in
Eech Group 11,7% Tl

This table shows the rrevalence of pulmonary cancer
ir. a series of 53 autorsied asbestos worrers having werrec in
the astestos minine industry from 17 to LC yeers in different
cegrees of exposure.,

This series of autorsies is nct as importent as the
series published in the Annual Report of Great Britain for the
year 1947, but can be consicdered as less selective anc more
representative in not being comrosed frecm ceses of asbestosic
exclusively but composed of all the errlcyees who hatren 10 be

autopsied; although it cshould be mentioned thet there was an

>

s‘>

o
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involuntary selection in the sense that most of these emplovees
have been autopsied because they were presenting scre respiratory
svmptoms.
This coincidental selection might explain to some

extent the high percentage of cases of asbestosie, but in many

instances the amount of asbestotic fibrosis detected was described

as minimal ané of no clinical importance beczuse not sufficiert
to produce symptoms.

Because the observed difference in percentages of
jneidence is inferior to twice the Styndard Error, this tetle
does not reveal a statistical evidence of a causzl relationshir
between ashestosis and pulmornary ceantsr.

Unless we have the cprortunity to perflcTT an acicrey
¢ri all employees who die, it remains diffieult te explain why
in our series there are less cases of pulmonary cancer in the
asbestotic group and I think we hzve here a2 gocc illustraticn
as to why manv statisticians ccunsel not tc Craw any conclusicns

fron statistivs basec on a selective group even :f such a greug

=t

~
-

be in the 'autopsy' category because the role rlayed oy the fecter
psy gory

co-incidence might be too great.



TLELE 6.

Deeths from Pulzonery Cancer as a proportion
of deaths from Cancer of all sites.

Ji
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1540 « 1550 MEM
Number of Cancer Nuzmber of
411 forms Pulmonary Cancer Percentegee
Province of Quebec 43643 1393 3.2 '
City of Montrecl 18247 918 €.0
City of Quedec 2542 94 3.7
City of Tretforc 17¢ s 5,2

Vires

the ratio between the nurber ¢f

mable & was prepared for the rurpose of

cancer cdeaths all

pulmonary cancer deaths was somewhzt cifferent in

from the ratio oEserved
should be mentioned that aboaut 007% of the cases
cancer in Montreal ané 1007 of the cases of the
are autopsy cases and bota ¢it
these two groups are reasonebly comparatle., In
for the specific period 1¢.
cancer deaths were also rulmonary cancer.
had a special factor existed in Thetferd

the number of total cancer and the nurmber

{es have thoracic

It was

determining i

Thetford Mines

in few other control groups. ‘First i
of pulmonery
Thetlord Groug
ciinics, s¢
uebec Ciuy

5 « 1050 inclusive, 5% of 2ll

thought thet

Mines the ratic betweern

of pulmonary cancer

would have been different. The difference observed here'is

not sufficient to draw eny conclus

negatively.

ton either positively cTr
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Comparative 10 Years Expectancy and 10 Years DATE: JuL 3 197¢
Prevalence of Pulmonary Cancer in 2 cities. MEM

PLACE YEARS 10 YEARS 10 YEAES
EYPECTANCY PREVALENCE
Thetford Yines 1541 = 155D 10.5 5
Yontreal 1941 = 1950 652 gs¢

Based on UeSe Pudblic Health Service Repert 2837, 4 randerm
populetion of 48,833 giving a yeer pulmorery cencer erpect=
ancy of 7 cases per 100,000 pepulatiorn,

Table 7 was prepared at the suggestiorn ¢t Dr. Philirps,
Statistician for the National Cancer Institute cf Canade who
thinks that the comparative study of the 1C years expectancy anc
10 years actual prevalence of pulmonary cancer in Thetford Mines
and in Montreal will be more informative and more conclusive
than analysis of the mortality rates. According to the surfey
of Dr. Dorn, taring random population of LE,833, an annuel inci-
dence of pulmecnary cancer of 7 cases per 100,00C can be expected,
giving a year expectancy of 7. It is true that Dr. Dorn's survey
was made in 1943-45 and that the year expectancy right have |
increased recently. As & matter of fact, datson of Saskatoon,
Canada, found in 19,8 a year expsctancy of 8.5; therefore, a
year expectancy of 7 is & rather conservative stancdarde

On that basis Thetford MNines with an average porulation

of 15,000 for 1940 - 1¢5C period is suprosed to have 10.5 cases
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of pulmcnary cancer, and the actual prevalence is C cases.
Again it seems logical to think that the 10 year prevalence for
pulmonary cancer in Thetford Mines where two-thirds of its adult
population is working in the asbestos industry would be higher

than the normal 10 year expectancy, should the factor asbestosis

be considered carcinogenic.
SUMMARY.

The etiology and the pathozenicity ¢f tne rulmonary
cancer in relaticn to asbestos factor is as otscure and confusing
as those of cancer in general, and in rresence cf contradictory
~ data, the many different aspects of the problem sheuld be ccnisidered
before arriving at a cenclusion.

The purpose of this study is to learn the incidence cf
pulmonary cancer amongst the 3,957 asbestos mininz werkers anc
to compare this incidence with other comparable groups. This int
complete epidemiological report is a contributicn tc a more
complete investigation under progress at the Saranac Laboratery.

According tc the standarc procedure the mecical files,
the results of medical supervision, the annual stereograms of all
the asbestos workers having worked from 2 to €0 years and the
findings of 53 autopsies have been used &s material,
| The results have been tabulated and compared to control
groups and we think that the data collectedAiz the Asbestos !ining

Industry are not exactly surerposaktle %o the results founc in the
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English Asbestos Textile Industry of Great Britain and i they

do not permit to deny a causal relationship between the inhalation
of asbestos dust and the occurence of pulmonary cancer, they do

not seem either to bring any positive eviderce.



=y DOCTOR RZDADS:

The next p&per On the Srmoos-iun concerns the
paper glreely discussed by Doctor Eueper. 1 We coult neve
a 1ittle quiet, 14 would be VeIT helpful for toose whoe &re
présenting papeTse Doctor Fueper hes gsked to comuent on

Doctor Drinkerls remerks. 1 think we sust gefer tnis il
we ce&n get the papers under WeTe

I will, thererore; {ptrodace the peper °% gctes-
tos mining by Doctor certiers Doctor Ceris Te

TY DOCTOR CARTIZRS

Vembers oF tols Tymoosiumt ot being & stetise
tician, neltner &n epidemizlog £y, 1 éen't
have accepted to present tnis peper, but I trnink, tO excuise
rysell, 1 enould sey tast trie statistics gnc mosi of tae
papers I &m presenting heve been neviewed by TOT stetis-
tician in Montreel &né Doctor P=illlips, officigl stetistliclien
for Netional Cancer -Institute of Cenede in Torsnio, g0 =
would 1like thet these a0 experts telke tre responeidility
of the statements I pight advances

So I was invited to present tris paper O the
puimonary cancer {n the esbesios mining industry, not o=
account of any specisl cuaiification, o317 pecease 1 DETDET
to be in charge ol & clinic which Las, &s & PromeEry func-

tion, to gupervise tne primary coniitisn of four thous ent

asbestos miners, such & group of enirents Oi:

pump— A
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BY DOCTOR CARTIER:

Mezbere of thie Symposium: Not being a stetisticles,
peither an epidermiologist, I don't thimk I ghoulé haeve accerted
to presect this paper, but I think, to excuse ryself, I sheuld
sey thet thie stetistics and nosf of the pepers ] az presexting
heve been‘ reviewed by your stetisticier iz Montresal anéd Doctor
Poillidps, cfficial :utistici&n for Netional Cancer Institute
of Censds ir Toronto, so I would like thet these two experis
teke the responsibility of the statements I might advence.

So 1 was invited to presert thie peper on the pulzclary
cancer in the asbestos miring industry, not on account of eny
speciel quelificstion, oznly becsuse I bappen tc be ir chzrge
of & eliric which hes, as & primery functics, to supervise the
primery ccpéition of four thousend esbestos mipers, suck & group

of entrante offering an

)
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outstanding metellurgicel study o cencer of the lung =
relation to asbestos fipers or any ctimer releted fibers.

In the origin of rines, £ix girrferent compenies
gre doing ssbestos mining operations, €O for more tnen
eighty years, and eince 1545, tnese corpenies neve Organ-
1,84 the Toetford Industriel Clinlc waler nes, &5 & pra-
pary aim, t° fulfill & progren of industriel nygiene,
neinly medicel ané with dust cortrol zrovisions.

In 1950, the concept of &3 1pnaietion of asdes-
tos fibers and pulmonery cancer wes rentioned by meny ine
vestigetors and 1t was gt thsi moment tael the Nedicel
Advisor or the Quebec Aspestos yizing Agsocietion, sew gt~
ventages for the expioyees &nd tne emplojers, 10 recoment
8 company'investigation composed ol & e;ide:io;ogical enc
experimental studye

Trie report is part of this stulTe

Tne Toetfooc Industrisd Ciinlc bas been ir oper-
ation only since 1945, and we have medice: records on Iive
- gnousand fifty-two employees, dbut this survey i basei OniT
on three thousand pine hundred fifty-seved workers h&ving
workeé in the {ndustry from two to Bixty yeeTSe About on
taousand empidyees have been rejected fron ¢rls survey be-=
ceuse they heve not worked 1long enoagh, Or becatse they
have worked in dif:arent {naustriel tredes belores

Before presenting ghe firsst tetle, 1 ¢hiny it 1S
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worthwhile to sey that the lebor turn-over in the &sbestos

fndustry 4s one of the lowest in all the industry in Cene-
ds, meening thet tne stetle populetion 1s working in oxx
gmine and meaning, aiso, thet in many espects, it is.easier
¢o study and nore representetives

Tne first slide please, So &s I mentioned, tnlis
Table Numoer 1 shows the &ge group gistridbution of the
group study gnd I don't think 1t needs eny corments exce:zs
Lo say that the &verage Bge of our emplioyees is thirit-
five, sbout two yeers clder than the average for the gener-
g1 industriel populetiorn, gnd this teble will show glso
tnat 1,577 men are includel in the age group from forty 1o
- and over, in the group where tne incidence of cancer is
more generals

Seconé -- next table, pleeses Tris tedble inllie
cates the number oI years spent in the gsbestos mining n-
dustry by the totel nusber of empiorees surveved, O course,
this table is not as significant &s woulé be & tetle =ii-
cating toe speciric exposure of these empioyees, but after
many attempts it hat ;eemgd impossivle to - 0 add togeinher
the different years spent in different concentretion el
fivers, to wnich most of tne employees have been exposel,
and I think as & remark t00, 4t is wortnwhile to mention
that two tnousand, two hundred heve spent more ther ten

years in the asbesios incuetrye
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‘Next tetle, pleese. 1Ine foilowing teble showe &

clessificetion of various exposures in tne asbestos mining

fpdus try. Reallze thet

thie clessificetion co:ld be Cice

cussed for meny hours, &nd present many guerreis, dut I

think pevertheless thet

we need, for many purposes we neel

a job classificetion, even for the exposure &spect OF for

researck, 50 &lter we We

ne stetioned with o exgineer,

we took the averege oI ell the dust survey male in the ~in-

ing industry end we decidel jJust to drew tnis table, &nd

this tedle hes also, I don't know 4f it 4s oclective &d-

vantege, but has tne adventage of correleting with our c&se€

of asbestosise

I went to state tnet gll tne ceses Cf asbesios

have beionged = heve worked in shops, unaer thzt rale, Ii'm

sorry, in the lower group, &ndé our men neving worked even

from two 10 forty-Live years {r thet kincé of exposure, nes

never developed &0 asbestosis wolch wes founs t7 patheiogoet

or epidemioclogists CT Ty experimeats, ¢5> be ¢ any secuence,

any medical sequence;

This tadle, &S

you mey Se€, presents million pas -

ticles per cublc foot and the percentsage s fiver cournti.

Tnis is very 1mportant,

peceuse from experience to exper-

sence, it seems that the fiber is the ozly patﬁologica.

agent, rock dust not being - notAbeing reprpiu ed in &7

concensus, pulmonary fivrosise I tnink, only this migst

c———— s

0
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peed some further explenation, beceose you see thet is not
cleer, Even this might seen & 14t<le less concentratec,

but just the saxe we put in this wnole groud, because oo

the ground, dry work and the grizzly men &re worzing ionger,

they &are working in nore constant comcentration of fibers,
ané in the third pleace, because we heve founc & few ezcep~-
tionel ceses of asbestosis in toet groud. So, pleese Tre-

menwber the catezories, O, 1, 2, 3, L axc 5, beceuse in iZe
coming tables, ihey rmignt help you to unéersgtend thnez,

Tne following tetles irtenc to indicate ingicence
or prevalence O puLmonary cancer 1r. gifferent gooups of
acbestos workers in comperison to gifferent control EXOups.
Toe task of selectlng significant control group has beex,
in tnis cease, &S everywoese, Very Gi:ficulte we would heve
wisned to be able to £ind a group ir toe province of &ue-

bec, & group in any other comparetive - comparsbtle indis-

trial group, but it was impossible for tne following reastr,

that in no other fnéastrial cities in Province Cuebec, S5°
large & proportien of the adult population is followed

medically so closely, because T taink I skould mention 1O
yeu tnaet about thirtj-three - gbout iniriy percent of tre

adult population iz Tnetford are working in the mices, beln

the only industry, 30 we cen't have & very close supervisolt

of the functiion of tne = of tne condition of the lungSe

Ve tried, with the mass surver, to detect & Conm-
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peradle survey group, dut I gon't th;nk 1t wes or 1s pos-
aitle, becsuse in the Province of guebec, Very few adults
over fifty yeers of age Are taking sdvantege of thie mess
survey. As & mettel of fect, the mass BuTvey nede in Toet-
ford mines in 1950 by tne Provinciel Depertment of Heelt
did not detect & gingle case ©of pulmonery cencer, €itner I
the generic operaticn or {n fourteen miners W&t nave beec
X=reyed, SO having not cacceeded in selecting & goos con-
trol group for the peason Just mentiones, we heve deciged

to make comperetive study of incidence of the pulmONETy
cancer in different groups of asbesios waokers, whnich can

be studied with the same nethods ant wrich, &t tze same

time, would present SL wificient ererecseristics 0 be sig-
nificante.

The nex:t tatle, pleases Tris teole indicetes the
prevalence of pulmonary cancer gccording tocegree ef lengin,
to Gegree and iength of exposure'ané by ege. Thos tetle
shows‘the preveience ©f pulnon&ry cancer in the group woih
gevere exposure, that!s this grou’, and this is more or iecss
a control groupe

This, we Lave sixAcases of pulmonery = of primery

-

pulmonary cancer and four cases, ir fect, in tae group ex-

- posed and ¢hieg, of course, the nuroer being smellerT, it

gave us & higher incidence, pus if we also take tret, we

have to admit tnet tnis difference in ineidence is pot, nES
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no statisticel velue, because it is not nore or ecuel to
twice the secondary conditlion.

Kext, pleese, This teble wes rnede et the sug-
gestion of Doctor Prett, who was interested ¥ know the ccoxm-
peretive incldence 1h group of exployee, of emploTees wWao
heve been exposed to & significeant uegree of exsOsure,
cetezory 3, 4 8and 5, given as less - &8 One Ye&T, ené es
a control group, we texe the group of empiorees wits exv

tng of exposare, but of the Categorieé 1, - 0, 1 and 2.

Doctor Pratt bed in mind, 1z Sugges sting thet

'J
m

tevle, thet the factor exposure to severe cozcentretion of

-
gne &S

(3]

asbestos for &ny length of time might be &s sigrifi
the factor asbestosis 1tself, meening thed i‘ tnhere 1s
possitle ceussl relstionsnip, tae tnheietion of suflflc
dosege of asbestos fibers mignt be as important as tne fac-
tor asbestosis itseif and et the sene time, T tnink we hzave
the two eztremesQ

In the previous slilde, we neve mern witl severe
exposure, the 4ncidence of cancer, pulmonary ceacer in men
with severe exposure, and ip this = in txis teple, we heve
men in the group 2 with very light or verIy iittle exposure
but with sufficient dosage of - of duste

Next table, pleasece Tais table inilicetes the
prevalence of pulmznary cencer in & series of fifty-tree

autopsied asbestds uorkers. Tris gnaiysis, eiThOIED not es



wportant as thet of Doctor Merewetner o Great Eritelrn,
is tesed on culite @& si~ller besis enl I woulé think tnet
this group is less selective, beceuse thet £s no section

et 8lle Thet's all the ceses we meent to &

ot
O
'
(1]
(]
[
)
ct
o
'y

- froz firteen years &nc over ir. the insustlTo. Azein here,
the difference is ndt &s big &s it lodks, bece.se &lter
using = using the ctenderd tnere, we ceme 10 & girlference
of gbout Only +5 -between tne two g7 ups, the grour Witt
aspestcsis endé grous witn - without esbestosice

-

I cer not enswer why there 4e less ceses ol can-
cex in the esbestotic gTOUD, but I think thet i we could
have 8utopsy On eVery explojee wWnd DEPRELS to &le, we migne
get elther & disrferent picture of meyoe & indirect erplen~
ation.

Next tedle, please. T-ic teole wes mede for tze

purpose of mowing i the retic between tne nazber ol c&n-

cer deatns outside gnd the pulmonery cencer deelzs wa

w

scmewnat different froxm the ratic ooserved in & few other
control groups. First, I toink it shoulé be mentionel

tnet ninety percent of the cﬁﬁes for the City ol Yorntreel
and & hundred percent of the ceses for iae City of Taet-
ford Mines, are autopsioﬁ, are post mortem ce&ses, s0 tzzt
15 why I say 1t is aifficult to comdere. I don'*t kmov i
which proportion for tne Frovince or City of Cuebeck, T:=°

for the Province ol Quetec, the stetisticien and the
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epide:iologist gt the sene time tolc 2 trnet less then ten

percent &re post-mortem ceses, SO trtes night be not con-
perevle to & lerge extent, but I thizk &7 tnere was &IT
significence, wWe should expect 1o Leve & tigse? verleticon
in tne percentegese

Hext, tetle, plegsee. Insteed of cempETLn

(L3}

grneel preveience OL {ncidence of puinonary czncer inm o tne
pop=ietion of Trnetlford FKines with tne incidencse in ctzer
control ETOUPSE, Docior Pnililps {rom tne ng+icnes Cencer
Inetitute of Cenede n&s suggested to wory trnis namber, tois
yeple, which 18 basesi on t=e fect +thet DoctorT Donning nes
founé in & rendon populetion of 18,833, &n ennudl 1neidence
of seven céses for esch punéred tnhous =é of pc;ulati Tey
ziven & Je&< expec tency of seventye

On thet besis, Tne sford Mines, wniecn is averegt
populstion of 15,000 for tne 1ast ten TEETS, enould EVE
ten cases beiweed © twenty-five cases of pulnSnETY CEnCED)
ené the gctusl prevalence for ten Te&rs, wie ten TeETs,
tne actuel prevesence 1c nine casesoe

In Menireel, witk the ten ye&rs expectency of six,
six ninety o six ninety-trree céses, 14 mes, &S TOU £8&,
eigkt pundred fifty-siz gng 1 think it 1e wortnwrnilie 0
pention tnat i= Vantresl, the rete since 1.3, in 1LC the
rete per nundéred srousant ¢l popuietion Was on iy ;5, Z.5,

and in 1650, it hes seached 12+%

-—- -
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1n conclusiorn, tnis paper rnesn't beed, by ey

means, the intention to bring toe finel enswer 10 tne grid
lem of the finel relatiocn betwes:n tre irneletion of estec-
tos fibers &nd the developzment ef pulmonery cencer, tut
trink thet tzis incoxmplete stucy, I must ednii, RET nive

found one of the most representetive goups cr. estestle

o

workers, beileving tretl tne geie coilecied in Trnetlcerc

Mines ¢o not seex tO insicete & ceusel rsgtioneniy, &end

that 17 4t be so, tnet tne cale ¢o not corre~eie the gete

of Doctor Merewether in Greet Pritein. Thenk Tou.
(hppleuse)e

EY DOCTOX _RHOADS:

I'r curious tc octserve tre remery of Doctor Car-
tier of the mass Survey ezplioyec in nis ZTOUR, ¢id nct re-
veel any petients witk gerly PUINMSnETT CERCET. I must
presurne thet the mess survey wes not esfticlently large,

wolco
-o @0 \w aun

so if this means, elter ell,

-y
o
3}
w
’ LN
(ol
1
L
my
I
"
™
"l.
17}
(4]
'\!
n
(1,

is trestetle &né in meny insiences curgsie, mer not nave
beer sulfficlent.
I'm also very curious goout the filftr-three
gutopsied indlivid UGl S of wnor ten hef DUINOnEYy CERCET. I
thought they were guispslied beceuse ¢ wes thougnt tney mev
s

beve hed puimonary CENCcET. I+ wee not & routine gutcs sTY

v DOCTOR CARTIER:

Koo
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gre trere &ny guestions on trls peper? (Nc re-
gponce). Of course, the impliicetion is clee> tﬁat the re
no denger of pulmonary cencer from the wWorzeTs in this pao-
¢ieuler EroOuD, and perbeps you &re right., It &ppeers tc
me thet asbestosis {g & very heeltny ellment 8¢ Jer &8 C&n-

cer 1s concerned, Tanere seems to be Ind ¢iegcossitne

EX_DOCTOR PLATIE:

My neme iS Plette from Iirkmen Lare, I1t's es-
gentially 8 golc mining éistrict. We now hLave &n astesics
rine in the Town of Senville neer veileon. o153 1lke to esk
tre coctor whet nis fipss signs - 1 meen 1t res nothing o
do with cancer - pus wnet ne locks for for irciceticone cf
troctle from asvestos?

PY DOCTOR _REQADS:

-

Tne cuestion 18, whét ece t

oy
(4]
5
(X
*4
[ ]
ct
'J-
18}
{l.
So
O
™
ot
§
(8]
14 ]
wn

of troutle fron gehestos eXposuTee. ‘Cen YOu &nEwWer thety
Toctor?

BY DOCTOX CARTIER:

1 don't think tnere is &ny specific symptoms ex<
cept es actuelly chenges in tne - 4f tre fitrosis is exntex<
..... give enough, toet 1 dyspnes anc cyenosis, on tne exrirene
degree, vut thet is, foT asbestosis, 4n Y experience, we

heve ned about - 1 cen merntion, we beve ninesy-eight ceees

of asbestosis in ovr grouyp ené only the groud witn merAed

- .-



.exposure and many - for many yeers, &nd meny times woen
they stert to reach fifty-five ani over, they are nore
dyspneac, and I trink the mein thing, tne resistence to it
they seex to die more rezidly once they reecn Lifty, seventT
yeears without muck of any diseese, WiLnin @ few menils,
they go down the hill vefy repidlTe

EVY DOCTOR REOADS:

Wnet @o they die of?
BY DOCTOR CARTIER:

They die, some from cerdlac &xd Irom genere_lzec
miscellaneous Giseases, &nc some from tronchiectesis, TT
I don't tnink, in rny experience, tnere is &ny speciel pic-
ture excepi thet in & fev, in two or three monti:e, trer go
down very replicdly.

BT DOCTOR REDADS:

Doctor Vorwelid would like to commeZte

TY DOCTOR VORAALD:

11¢ 1ike to corment Just 2 bit, We neve been ed-
coureging Doctor Certier to continue or pursue tris stucs
in the rather isolated populatiﬁn in Tpetford., We &are :Te-
gently conducting 8 girilar epideniologicel survey ir &
neighboring ¢ity, also engaged in tze rining of &ste
0f course, I toink you reslize Doctoer Car.ier't giffical-

ties in & community such &s Thetlorsi, whnere hLe muast Je.y

upon tne meteriel availstle 0 birm, &ni we detz+ed oW i€
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incidence of cancer in his exposec pcpuletion in Thetford
migkt be identified, ancd we beve suggested, as he dic, re-
viewel of the chest Roentgenogrezs, ©of gll these ceses, irne
figentgenogrens Laving been texen guring the lest pericd cl
Tifteen years. Aduittedly thougr, t-ere will be & nuster
of ceses of pulmonery cancer pissed by toes metnod. Wwe
heve considered sputum exeminetlon of & arge poruLgticnh
such as.that, but £t tre momernt, trhe best we cen 4o Wwes
sﬁrvey end study tne cbest.Roentge:ogr ~c of this learge
series of individuels exposed to & speciel incusirye

PY DOCTOR REOADS:

4né you did not pick up any cancer, I teke 1it, in
go doing?
BV DOCTOR CARTIER:

On, ves, from the X-TEFe
? v v

EY DOCTOR RZQADS:

From your survey?

BY DOCTOR CARTIEER:

Yes - no, ndt from ness sS<TVer; g1l %he ceses heve
veer. detected in the clinice

EY DOCTOR RHCADS:

I'm a 1ittle puzzled &doout tnis, Tols cex De &
very interesting topice You te7 mefs survey alan't go it
but the review of Roentgenogrens tecen wnen individualis

aprlied for medical cere?
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£ DOCTOR CARTIER:

Yo, thet's & routine exa-iretion &t tre clinlce

EY DOCTOR REQADS?

Bow does thet ¢iffer Iroz the res&s sarveT?

BY DOCTOR CiRTIRS

1 tnink it @iffers in taset tne people over fifts
yeers ol &age do not teke edventags of tne mess SUrVeY, but
gt the clinie, g1l the cases have peen detectel gt the
elinic and after that they have been follewes up, and we
rsve the cases of post morten.

2Y DOCTOR RECADS ®

Tais indicetes wnet we have peferred to beloTe in
a number of dlscuesions at tnis point, thet scmenow the mess
gurvey doesn't come trrougn to the sctuel cetection gné use
of toe detectioz facility in DTInEing tre peiient 1into
nedicel hends glweyEe

Any fustiner giseussion? (¥o respé:se). It nex,

we!ll proceed to the next pepere ?octor Yernesr Lynck, &5
you know, is Prcfessor of Pethology end Deas et the Medicel

College of Seouth cerslins. Doctor Lrache
gy DOCTOR LYNCH:

(Doctor Lynck reec & preperec peper whick is on
£1le at the Serankc Laboratory.)

BY DOCTOR REOADS:

Thank oo, Doctor Lynck, for & vers orcerly gnd
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Toank you, Doctor Lyoch, for a very orderly a=:
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Lf. F50asS: Yoo sey thet the mess survey dic mol revero t-ece ceses bot

thet the roentgenograms taxen vhen tne individuele epplied for medictl cire did?

DE. CLETIZZ: Lo, the roentgenogre:l vas teter during & routine exzxinetic

et the cliinic.
==. FSCASE: Iov does thet @iffer frcz the mzsc suTvel?

=z, CIETITn: It éifferes in tazt people cver 30 FelE ¢l ege ¢ net te-s
edventege ¢f t.e mess survey. All the ceses nove tee:. Zetected 1t tnz clinic

end, icter, Leve beexn followed up &né nrve cce to eutcisy.

T, TH0.TS: It eppeers thet sozehov the mess gurver Zcesz't elveys Tes

-

iy, 46 getuel detecticn of cexcer end in toe tria

m
3



