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“R. CHAIRMAN AND I'ZBERS OF THE SYMPOSIUM.

I was asked to present a paper on the topic Pulmonary
Cancer in the Asbestos Industry, nct on account of anv special
cualifications but because I happen O 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 excertional oppor-

tunity to study the problem of cancer of the lung in relation to

ke inhalation of ashestos fibers.
PRELTMINARY RZMARKS.

This question of pulmonary cancer among the aspestos
¢

workers is as confusing and obscure as the etiology and the patho-
genicity of cancer in eeneral. From 1920 - 1950 the medical liter-
ature reports a éeries of 5& cases of pulmonarv cancer and asbestosi
Obviously this list must be incomplete but, nevertheless, one coulc
ask is it sound to think that the mere fact of detecting a total
of 58 cases of pulmonarv cancer during a period of 3C vears 1s
sufficient to establish a causal relationship when one realizes
that in 1950 an estimated number of 45,000 men were employed in
the asbestos industry, and that during that period a minimum of
100,000 employeés have inhaled a significant amount oI asbestos
dust?

It is recognized that the English statistics publishec.

in the Annual Report of the Chief Inspector of Factories for the



— -
yeér 1947 seem to indicate a causal relationship between the
factor asbestos and pulmonarv cancer but, on the other hand, in
South Africa with about the same number of asbestos worxers as
in Great Britain, and when there is also a large number of
autopsies and good medical control of all employees in dusty
trades, the statistics do not indicate any abnormal incidence of
pulmonary cancer,
If the frequency of pulmonary cancer in South Africa
and in the Province of &uebec is réally not higher amongst the
asbestos workers than in anv comparable groups as it seems to be,
.is it possible to suspect that the asbestos mining incdustry mignt
be different from the Asbestos Textile Industry as far as carcino-
genic activity of the asbestos is concerned? The fact that the
frequency among the 30,000 asbestos workers of the United States
who are also working in the Asbestos Textile Industry is not known -
to be higher, adds still more to the confusion. |
Why is the standardized death rate from cancer of the
lungs in Great Britain 3 times higher than that in the United

States - 231 in comparison to 7z3 (rates per million)?

It would indeed be verv informative to nave some answers
to this list of unanswered questions before being able to form an
opinion; 'and it might be that a few answers could influence or

modify anyv conclusion concerning a causal relationship.

s mereveT



PURPOSE OF THIS STUDY.

The purpose of this investigation is to try to learn
aB precisely as possible the incidence of rulmonary cancer in
the group of asbestos mining workers; to Xnow the incidence in
groups of employees with severe or insignificant exposure and to
%now the incidence in groups with or without asbestotic fibrosis.

The Saranac Laboratory and many other investigators
were interested in a complete study which would include an
epidemiological and an experimental investigation and which would
rermit to ascertain whether or notl & relationship exists between
the inhalation of asbestos dust and primary pulmonary cancer.
This racer is a preliminary and incomplete report of the
epidemiological investigétion and the Saranac Laboratory, oﬁce

the investigation has bheen achieved, will publish a final report.
METHCDS AWD IMATERIALS.

This study was rendered rossible mainly because there
exists in Thetford Mines a co-cperative industrial clinic where
all the employees working in the different asbestos companies
are required to have a pre-employment examination, plus an
annual periodic examination completed each time by & standard
stereogram. At this clinic it was easy to analyse all the
medical records, the death certificates, the protocols and the
pathological findings of the necropsies  and to review the series
of chest roentsenograms of each enployee. Thetford Mines being

2 small city of 18,000 it was also easy to contact and to discuss



with the treating physician the nature of any respiratory
episcde, to have follow-up reports on any suspicious cases and
to collect additicnal details on the cause of the cezaths.

In summary, this study is based on the results and
findings obtained from the analysis of the medical files of 3,G57
emplovees having worked in the asbestes industry from 2 - 60
years, on the findings from 53 necropsies, on the details collected
from the death certificates, on the follow-up rerorts of cases i
sent to specialized centers for mofe complete investigation and
¢iagnosiso

It is possible, and more than likely, that cases of
rulmonary cancer have been missed; nevertheless, we think theat
we have employed a standbrd procedure in this investigation and
that the results therefore are of sufficient interest to make

this publication worthwhile.
RESULTS.

Before submitting the results of this ‘nvestigation,
it woulc seem proper to give a few routine tables in oraer to

reach a better understanding of this communication.
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TABLE

1.

FOPULATION SAMPLED.

Age group distribution of 3,957 asvestos workers,

AGE GROUPS 15 - 19 |20-25 |30 -39 |40 - 49|50 - 59 | 60 - 69| 70 & Over| 101

' ‘ —
humber of 76 1113 | 109 766 505 307 99 3s
- Employees

This table gives the age group distribution of the
samprled
ropulation and needs no comment except to mention thet the

average age of the ashestos workers is scmewhat higher than that

of the average industrizl worker; i.e., 35 in comparison to
33 for most other industrial groups. This remark is logical
whan we know that the labor turnover in the Quebec Asbestes
Mining Industry is about the lowest of 221 the industiries in
the whole of Canada. This first table also shows that some

2,000 asbestos workers are 35 years of age and over - a repre-

sentative group for the stucdy of a cancer problem.,

v meree



TABLE 2.

Yeere employed in the asbestos industiry
by 3,£57 asbestos workers.

Yeagidﬁtge 2 - 4.5 |5-5,0110 - 14,5 |15 - 19,9 [20- 24,9 |26- 34.¢ |35 & Over

Nunber of

Tmployees 640 1060 645 476 281 546 308

Yen - Years 1520 7420 7740 8082 6182 14742 12360 g
REIARKS: 2,257 men have spent 10 years and over in the asbestos

in

industry.

The second table indicates the number of years spent

the asbestos mining ihdustry by the 3,657 employees stucied.

Of course this table is not as significant as one indicating

the specific exrosure for each employee by categories; but after

many attempts it has seemed impossible to find a ccmmon denominator

which would permit to add together the years spent in different

degrees of exposure by the same employee.

gators no

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

great meaning in general, but in this case the fact that

56,456 man-vears.asbestos exposure having given rise to only 10

confirmed

facing an

exposures

a classification could be discussed at length

cases of pulmonary cancer might indicate that we are not

acute problem.

The following table 3 shows classification of various
in the asbestos mining industry. I realize that such

and possibly
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other dusty industries, it is impossible to translate with a /ﬂ
strict mathemstical precision the different concentrations of

dust particular to each job. This classification is given not-
withstanding its limitations because it is based on dust counts
rerformed by different competent agencies and, noreover, because

we feel that a satisfactory classification is very useful in under-

standing more clearly scientific and medico-legal problems,

TABLE 3.

Classification of various
t exposure in the asbestos mining industry.

AT:OSFRerIC COLDITIOLS

Estimated . Tolel dust count ' rercent
degree of Industrial Operations w+P.P.C.F. of air fiber count
hazard, sampled,
‘ .

0 Open Pit, Shops Less than 1 Less than 2

1 Open Pit: Box Loader, Cobber 1 -3 less then
Dump 1l -2 less then 2
Primery Crusher 2 -3 5
Dryer 2 -6 6
Concertrating 2 -5 5
Underground: 11 jobs under wet condition.
Short exposure of skilled employees 3 =6 1 -2

2 Open Pit: dry drilling ‘2 - E l-2
Secondary Crushing : 10 - 12 4 -6
Storage Bin 10 - 14 4 - 6

3 Underground: dry drilling 10 - 15 1 -3
Grizzlies 5 - 15 2
Shed Cobbing 3 =5 14 - 1€
Shipping Shed: Cleeners, Pilers 4 - 15 10 - 14

4 i1111: lillwrights, Oilers, Sweepers. 10 - 25 ‘ 25, 9
Testers. . 8 20

5 Bagging Depertment 20 - 30 28




This table indicates that the total dust count and the
percent fiber count are both constituents of the degree of hazard,
meaning that a rather low total dust count may become a risk when
the percentages of fibers is high and inversely, that a high total
dust count mav also become harmless in producing pulmonary fibrosis
if the fiber percent count is low.

The percentage of fibers in relation to the total count
is calculated for fibers 5 microns and over, and on the principle
that only particules having a lengtﬁ at lecst twice its width are
fibers.

‘ As you may see in the table, the industrial operations
are grouped in 6 different categories and these categories are
again sub-divided by a &duble line in two main groups. The upper
group includes the jobs which in our exﬁerience do not produce
fibrosis of some clinical importance and the lower group the jobs
which can produce asbestosis.

There is an obvious explanation why the men working in
the open pit do not develop asbestosis and also why the men work-
ing as baggers might develop asbestosis, but it is more difficult
to explain why some industrial operations with about the same dust
concentration as:secondary crushing, storage bin on one part, the
grizzlies and shed cobbing on the other part have been classified
in different categories. We admit that in adopting such a
classification we have been influenced by our clinical findings toi
some extent, but also by the fact that in the operations of catego:
3, the fiber concentration is more constant and work much heavier

than in the operations of category 2. There is a marked differenc:



in "the degree of hazard of categories 1,2 and 4 and 5, but the
difference is not so marked for the categories 2 and 3. This
table is important in order to fully understand those to follow,
Tt is true that the main purpose of this presentation
is to report the incidence of pulmonary cancer in a group of
3,857 asbestos workers, but the nude statement that 10 cases of
pulrmonary cancer have been detected would not be significant unless
we can compare this prevalence with that in comparable groups.
This task of finding a good conparable group or a
control group in this study as in any similar studies is very
‘g:ifficult. We wish it had been possible to find a control group
in other industries or in other industrial centers in the Province -
0f Quebec or elsewhere in Canada. We soon realized that no other
industries were interested in that problem of cancer of the lungs
nor did they have the necesszry data for comparison. No other
incustrial city has ever had two-thirds of its male adult populatio
of the same age group so closely medically supervised with a
clinical and routine recentegenographic examination as has been done -
:4 Thetfcrd Mines for the last 7 years. The mass surveys in
different cities did not help the situation; the findings were
too dificient doubtless because a too small proportion in the
LO-vear and over age group is taking advantage of the mass surveyoé
As a matter of fact, a mass survey in Thetford Mines in 1950 by
the Provincial Department of Health did not detect a single case E
of pulmonary cancer as in most of the other centers, and the analjs'

of the results is not very helpful.
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It seems probable that the general increase in the
frequency of lung cancer is not purelv aprarent, but when we

the
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observe in many cities a sudden and important incre
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lung cancer mortality rates such as the increase in the City
of lMontreal from 7.7 in 1946 to 12.9 in 1949, we must admit
that the medical diagnosis facilities are responsible to an
appreciabie extent for such an increase. Therefore the exclusive
analysis of death certificates in various cenfers which do not
have the same medical facilities, has to be used with caution
not should it be used unless the facilities are comparable.
In this study the comparative statistical analysis of the death
certificates was not used because in the opinion of the official
statistician of the Cit; of Montreal and of the Statistician of
the National Cancer Institute of Cenada, the death certificates off
the asbestos grbup condisted of a highly selectiﬁe group and a
similar selective group was not available elsewhere.

For all the reasons mentioned above and the fact of

being unable to make a better selection, we decided to compare the

incidence of pulmonary cancer in different groups of asbestos

ct

worrers who have been submitted to the same medical investiga ion,

-t
4!

and who at the same time were presenting enough characteristics

to permit certain conclusions or imprkssions.



Incidence of pulmorsry cancer
according to degree and length of exposure

TABLE 4,

age groups.

GROTUP 1.

Unsignificant exposure

GROUFP 2.

Significent exposure

AGE GROUPS

_AGE GROUFS

16 - 38 40 - 86 le - 39 40 - 86
number of .
ployees 2229 1267 56 205
Frevalence
of Pulronary 0 6 (0.44%) 0 4 (1.3:%)
Cercer ¢
REMAREKS:

Uniignificant expesure includes men withr exposure 0-1-2
erd less than 15 years 3-4-§,

Significent exzposure includes only men with more than 15

yeers %-4-5, (See Tacle 3)

The usual calculations of the standard error show that

the observed difference in percentages of incidence in the 2

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

This table shows that there is no statistical evidence

el et i)

the employees who have sustained severe exposure and all those who

have also developed asbestosis, is highér than in group 1 of

clinical asbestosis.

employees those without significant exposure and without any
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It is recognized that this table might lose a large
part of its meaning if it is Bhown that any intensity of
asbestos inhalation or any amount of asbestotic fibrosis could
be considered as cancerigenic because then a 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 transported to group 2, changing
ratidly the observed difference in incidence as well the
conclusion.
| As a logical complement to this table, we wish we
could give a long series of other tables showing the incidence
of pulmonary cancer in g?oups with recent or remote exposure;
in groups with gradual exposure of 1-2 to 15 years or a similar
exposure of long duration, 15 vears and over; also in groups
with extensive exposure and asbestosis or without asbestosis.

The data obtained from such tables might tell us in
the hypothesis of a causal relationship whether the inhalation
of ashestos dust is more important than the presence of
asbestosis itself also what approximative degree of asbestos

inhalation can be considered as predisposing to cancer,



TABLE 5,

Comparetive Incidence cof Pulmonery

Cancer in 2 groups of 53 Autopsied estestcs workers.

GROUP 1. GROUP 2. TOTAL
Employees with Implcyees without
Asbestosis Asbestosis

Xumber
hutorsied 34 19 53
Xumnber of

T lreonary 4 5 10

Cancer
Tercent in
Zeck Group 11,79 ¢ 21,59

This table shows the prevalence of pulmonary cancer
in a‘series of 53 autopsied asbestos workers having worked in
the asbestos mining industr& from 17 to 4O vears in different
degrees of exposuré,

This series of autopsies is not &as important as the
series publishedlin the Annual Report of Great Britain for the
year 1947, but can be considered as less selective and more
representative in not being composed from cases of asbestosis
exclusively but composed of all the employees who harpen to be

autopsied; although it should be mentioned that there was an
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involuntary selection in the sense that most of these employees
have been autopsied because they were Fresenting scme respiratory
SYIpLoms.

This coincidental selection might explain to some
extent the high percentage of cases of asbtestosis, but in many
instances the amount of asbestotic fibrosis detected was described
as minimal and of no clinical imbottance because not sufficient
to produce symptoms.

Because the observed difference in percentages of
incidence is inferior to twice the 3tandard Error, thig table
does not reveal a statistical eviderce of a causal relationship
between asbestosis and pélmonary cencar.

Unlese we have the oprortunity to reirferm an attcrey

)i «11 employees who die, it remains diffi

(]

ult te explain why
in our series there are less cases of pulmcnary cancer in the
asbestotic group and I think we hzve here & zocd illustration
es to why many statisticians counsel not tz craw any conclusions
from statistivs based on a selective group even if such a group
be in the 'autopsy' category because the role vlayed by the fac:or:

co-incidence might be too great.



TABLE 6,

Leeths from Pulmonery Cancer as a proportion
of deaths frcm Cancer of all sites.

1640 - 1550

Number of Cencer Kumber of
£11 forms Pulmonary Cencer Fercentages
srovince of Quebec 43643 1563 342
Ity of lontreel 15247 918 6.0
ity of Quebee 2543 94 | 37
.ity of Thetford 172 9 5,2
Vines

Table 6 was prepared for the purpose of determining if -
. : & ~ s . .
the ratio between the number of cancer deaths all sites and the
pulmonary cancer deatns was somewhat different in Thetford Mines

from the ratio observed in few other contr¢l groups. First it

should be mentioned that about 907% of the cases of pulmonary

cancer in Montreal and 100% of the cases of the Thetlord Group

are autopsy cases and both cities have thoracic clinics, so
these two groups are reasonably comparable. In Quebec City
for the specific period 1945 - 195C inclusive, 5% of all
cancer deaths were also pulmonary cancer. It was thought that
had a special factor existed in Thetford Mines the ratio between
the number of total cancer and. the number of pulmonary cancer
would have been different. The difference observed here is
not sufficient to draw any conclusion either positively or

negatively.



TAELE 7,

Comperative 10 Yeers Expectancy and 10 ¥eers
Frevelence of Pulmonary Cancer in 2 cities,

i PLACE YEARS 10 YEARS 10 YEARS
; TIPLCTANCY PREVALZNCE
g Tr.etford Vines 1542 - 150 10,5 9

j.

; Licntresl 1941 - 1950 623 856

based on U,Se Public Eealth Service Report 2837, A random
populetien of 48,833 giving a year pulmonery cencer epect-
ancy of 7 ceses per 100,000 pcpuiation.

Table 7 was prepared at the suggestion of Dr. Philipps,
tatistician for the Nat&onal Cancer Institute of Canada who

tﬁinks that the comparative study of the 1C years expectancy and
10 years actual prevalence of pulmonary cancer in Thetford Mines
anc in lMontreal will be more informative and more conclusive
than analyvsis of the mortality rates. According to the surfey
of Dr. Dorn, taking random population of 48,833, an annual inci-
dence of pulmonary cancer ofA7 cases per 100,000 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 might have
increased recently. As a matter of fact, Watson of Saskatoon,
Canada, found in 1948 a year exbectancy of 8.5; therefore, a
year expectancy of 7 is a rather conservative standard.

On that basis Thetford Mines with an average population

of 15,000 for 1940 - 1950 period is supposed to have 10,5 cases
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of pulmenary cancer, and the actual prevalence is 9 cases.

Again it seems logical to think that the 10 vear 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 no;mal 10 year expectancy, should the factor asbestosis

- be considered carcinogenic,
SUMMARY.

The etiology and the pathogenicity of the pulmonary
cancer in relaticn to asbestos factor is as obscure and confusing
és those of cancer in general, and in presence cf contradictory
data, the many different aspects of the problem should be considerec
before arriving at a conc&usion.

The purpose of this study is to learn the incidence of
pulmonary cancer’ amongst the 3,957 asbestos mining workers and
to compare this incidence with other comparable groups. This in-
complete epidemiological revort is a contribution to a more
complete investigation under progress at the Saranac Laboratory.

According to the standard procedure the medical files,
the results of medical supervision, the annual stercograms of all
the asbestos worxers having worked from 2 to 60 years and the
findings of 53 autopsies have‘been used as material,

The results have been tébulated and compared to control
groups and we think that the data collected in the Asbestos Mining

Industry are not exactly superposable to the results found in the
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English Asbestos Textile Industry of Great Britain and if 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 evidence.
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Jiscussion

JE. RZ0ADS: I was interested in Pr. Cartier's remery +hat Be mass survey

=npioyed i nis 801 GiC not r:ivesl ers petients with ez rly sulmenary cancer.

I oresume tast the mass strveyr was not sufrfi iciently lerge end therefore this

method of reverling a diczase viich it trestoble augd oftsl. cureble mar not
acve been adezuate. ’

/// Ia regard to tie 53 eutopeied individiels, of vhom 10 Rzg 22 onery cancer,\\:
I precums ther wvere g topsied becuuse it wes tiought tizt ther rey uave Led

PULiOLLTY cencer. Thoss iere not roLt*“e &itonsiss?

- 2TT oo
ur, 0 It R

“L. RHOsIS: The implicetion is clezr that tnere is no Genzer from pul-zonor
cencer to voriers in-tais perticular grous. Perneps tn:t inference is true.

4
-

&I &5 Cc&ncer

kY

eépJeers vo nme thet zsbestosis is o very aealthy zil-est ze

Zs concerned.
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Lh. CnJT “f: I éo not believe tnere are any specific syaptoms. If tue fibtro-

to en extrene

m

it Is extencive encaga uire is dyspnee and cyenosis, scmetize

cezree. In oir grcup we neve ned 99 cises of asbestosis. Thaese Ircivicuels

o

n

nzve had e mar-ed expesure to esbestos fer years end many of them, o reaching
ege 52 to 55, are mere dyspneic aud sesa to Gle mere ragidly withoat much

cisegse. Tney zo cdownnill rapidly, +ditiin & few noatus,

Dr. Zo0:208: Cf wnet do thev die? .

L. CARTICR: &Scme fro. cerdiac disecss &nd frixo miscellenscus ge.srellzed
diseacss, some From broaciiectusis. I &y experience tiere I: no spzeisl plev

gxcest thuu taey Teil re idly - In tuwe cr three meoatns,

D: Ve auve bsen enceTeging Zr, Certier %o cootinue tuls study of

a2 retner isolrsted povilziicn of Tastfcrd, end we sre ccnducting & siziler

‘D

mlotogical surver of & neignbtorisz community wiich 1s also engegel i tis

i.g toe coest reentperograns cf cas2s - the roexntzetegreze te..on furing
tee pest 1f rears. [fdmittedly, ceses of pulmonery cerncer vill Te vwissed tw
turt setoed, Ve Leve concicered sputun erumdnaticns bul at present toe best

ntgencgrems of t:ls “erge serles of incdivi-
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IR, L0EDS: L[id yo discever any cencer ceses, in sc deing?

DR. CLLTITR: Yes, with the X-ray. llo casss were reveeled by tae azss survey;

all the ceses vere detected in the clinic.

Chaeey oy



