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Before presenting the ﬁndinxﬁ in our study of insuration workers, we
" would like 1o ‘dibcuss bifény sﬁ’&e consfderaimns Which” we’ beliéve to be
immma

‘Malignant neoplasma. produmﬁ 5’9 exposure to chemieal agents or joniz-
ing radiation typically have & M latent period. That is to say, there is
a long delay between first exposure and the appearance of the neoplasm.
In the case of carcinogens which can be elimihated from the body, re-
peated contacts over a long period of time may be required. However, in
the case of agents which are not eliminated, exposure of the tissues is
continuous from time of first exposure. The probability that neoplasia
will occur and how soon it appears generally depend upon the degree of ;
exposure. ¥

Now let us consider the effécts of exposure to an agent which can pro- E
duce neogzasxa bnt wﬁxch can a?m pmduce some othgr type of dxsaase.
results in deat‘n fmm some otlwr d&sease thhm ten or fifteén years, then.
because of the long latent period, it is very unlikely that neoplasia will
!} result from such exposure. '

In these situations, the outcome depends in part upon the time required
to produce the other disease in relation to the time required for the de-
velopment of neoplasia; and this in turn depends upon the degree of ex-
posure. Of equal importance is whether or not the other disease can be
cured, or death delayed.

An historical review of the literature from this point of view is most
interesting.

All of the early reports apparently concerned workers who were very
heavily exposed to asbestos dust. This was long before the development
of the sulfa drugs and antibiotics. Pulmonary diseases including tuber-
culozis and pneumonia were among the leading causes of death. Life ex-
pectancy in the general population was far shorter than it is today, and a
relatively small percentage of people lived to an age where the incidence
of cancer becomes high.

In 1906, Auribault reported the results of what was probabls the first

study of mortality among a;hmtos workers.! His account is interesting.
- 319
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In 1890 an asbestos spinning mill and weaving factory was established in
the neighborkiood of Conde-sur-Noireau (Ualvados). During the first five
years of operation there was no artificial ventilation and the employees
were heavily exposed to dust from the looms. According to Auribault, fifty
workers died during this five-vear period. Furthermore, the director,
previously owner of a cotton mill, had recruited seventeen of his former
employees and “sixteen of them were wiped out by the Chalicosis.”
In 1918, Hofmann was able to present some data from the industrial
experience of the Prudential Life Insurance Company.” From 1897 to 1914
there were 13 deaths of ashestos workers and three of thesé were at-
tributed to pulmonary tuberculosis. It is of interest that nine of these 18
asbestos workers died under the age of 44. This is in contrast with a much
older average age at death reported for potters, molders, marble workers,
and stone workers. Hoffmann notes that “in the practice of American and
Canadian life insurance companies. asbestos workers are generally de-
clined on account of the assumed health-injurious conditions of the in-
dustry.” He also quotes E. L. Collins (Annual Report of the Chief In-
smcﬁor ef Factories and ‘Wurkshops for England and Wales for 1910) as
years amcng a staff of nnder 40 workers ina factorv weaving asbeatas
Since Hoffmann's time, many authors have reported findings in series
of cases of asbestosis. Until after 1940, emphasis was placed upon the
role of secondary infections, particularly pulmonary tuberculosis and
bronchopneumonia. For example, Merewether?®, writing in 1983 commented :
Usually, the fatal issue is determined by the onset of some acute
infection with which the remaining undamaged tissue is quite un-
able to cope: this is ecommonly a low grade bronchopneumonia.
The same year, Glovne* stated that, “the writer has so far only seen one
asbestos patient recover from bronchopneumeonia.”
In two series of cases reported by Wood and Gloyne® in 1934 and Stone®
in 1940, bronchitis, bronchopneumonia and pulmonary tuberculosis were
the .commongst. terminal complications of asbestosis. However. Wood and

Gloyne found two lung cancers and one cancer of the pleura in 26 dédths"

of patients with ashestosis.

With the passage of time, pulmonary mfectmns were found less fre-
queatly and lung cancer was found more frequently in cases of ashestosis.
We will not take the time to review the more recent literature, a large
part of which was written by people present at the Conference and ade-
quately covered by other papers in this Annsl It is sufficient to say that
since the advent of the antibiotics, workers have generally been saved
from death due to infectious pulmonary diseases resulting as a complica-
tion of asbestosis. Thus they began to live long enough for the neoplastic
effects of exposure to asbestos to become manifest.

Our study differs from the early studies in two important respects:
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(1} The subjects had very light and intermittent exposure to asbestos dust
as compared with the daily heavy exposure of subjects included in the old
studies; and (2) We are reporting deaths which occurred after 1942; that
is, after antibiotics became available for the treatment of pneumonia and
after death rates from tuberculosis had been greatly reduced in this coun-
try. It also differs from most other studies in that we were able to trace
an entire group of workers including those who had retired and those
who had left the trade.

The data we are presenting here is an extension of data we published
last yvear.” Therefore, we will start by briefly reviewing our first report, the
results of which are summarized in TaBLE L. The data shown here are
confined to the experience of 632 men. They composed the total membership
of New York Local 12 and Newark Local 82 of the International Associa-
tion of Heat and Frost Insulators and Asbestos Workers as of January
1, 1943. All of them were traced through December 31, 1962 and 255 of
them died during that period of time. Most of them had been first exposed
to asbestos dust at least 20 years prior to 1943. The remainder passed the
20-year point between 1943 and 1962; and we counted their experience
only after they reached this point.

TABLE 1 shows the total number of deaths and the number of deaths
from selected causes during each of four successive 3-year periods. For
comparison, we show the number of deaths which would have been expected
among these asbestos workers had their age specific death rates been
exactly the same as those reported for all white males in the United States
during the same intervals of time.

First note the total number of deaths. During the first five-year period,
fewer deaths occurred among the asbestos workers than would have been
expected on the basis of general U. S. death rates. This is accounted for
by the fact that all of the workers were actively at work in 1943; and
seriously ill men are unemployable. Thus their total death rates were low.
This selective effect gradually wore off. During the last 5-year period, 88
of the workers died compared with 54.4 expected. During the entire 20-

yearsperivd; 255 asbettosaworiers-died  édompuved “With 2085 eSedtda ™ -

Now observe the number of deaths from cancer of the lung and pleura.
During every 5-year period, far more than the expected number of as-
bestos workers died of this cause. Altogether there were 45 deaths from
cancer of the lung and pleura compared with 6.6 expected; a mortality
ratio of nearly 7 to 1.

To our surprise, these asbestos workers also had extremely high death
rates attributed to cancer of the stomach, colon and rectum. The observed
number of deaths from theze cancers was 29 compared with an expected
9.4; a mortality ratio of 3 to 1.
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1t is of interest that out of a total of 255 deaths only 12 were attributed
to asbestosis. ‘

As previously mentioned, our first report was based upon the records
of 632 men who were members of the two locals on December 21, 1942, An
additicnal 890 men joined between January 1, 1943 and December 31, 1962,
Thus a total of 1,522 were in the two jucals at some time between 1243
and 1962. We have iraced all of them through August 1964 and Dr.
Selikoff had medically examined most of those who were living as of the
end of 1962. Of the 1,522 men, 264 were dead as of January 1, 1963 and
an additional 43 died between January 1, 1963 and August 81, 1964. The
findings shown in TABLE 2 are based upon these 307 deaths.

Taere 2
N. Y. C. AspEsTOS INSCLATION WORKERS
307 CoNSECUTIVE DEATHS JANTUARY 1, 1943 — AUcrsT 31, 1964

R o 0
‘Bronchogenic carcinoma 53 17.3%
Mesothelioma 10 3.3%
G.I. carcinoma 34 11.1%
Upper respiratory 6 1.9%
Bladder ' 4 1.3%
Generalized carcinomatosis 7 2.3%
All other 10 2.2%

Asbestosis 17 5.5%
All other causes 166 5:5.1%

Of the 307 deaths, 124 (40.4 per cent) were attributed to cancer, 17
(5.5 per cent) were attributed to asbestosis and 166 (54.1 per cent) were
attributed to various other causes. The Table shows the 124 neoplastic
deaths classified by type of neoplasm. Fifty-three (or 43 per cent of the
cancer deaths) were att:rihuted to bronchogenic carcinoma. Ten were at-
tributed to mesothelioma. 34 to gastrointestinal carcinoma, 6 to upper
respiratory cancer, 4 to cancer of the bladder, 7 to generalized carcinoma-
tosis and 10 to various other cancers.

In studies of this type. accuracy of diagnosis is of prime importance.
Of the 53 deaths attributed to bronchegenic carcinoma, 34 vecurred in

!
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hospitals. In 18 the diagnosis was based upon post-mortem examination
and in 15 the diagnosis was based upon histologic examination of opera-
tive specimens. The remaining 20 were based upon clinical evidence or -
information reported on death certificates. J. Churg has personally ex- L
amined specimens from 15 of these 533 cases.

J. Churg has also personally examined sections on all of the 10 deaths
atiributed to mesothelioma. Four of the 10 were pleural motheiiamu .
and six were peritoneal mesotheliomas.

CARCING

Of the 34 deaths attributed to gastrointestinal cancer (mm of the Les:
stomach, colon and rectum plus one cancer of the esophagus), 20 oecurred 20 -
in hospitals. Six of the diagnoses were based upon post-mortem examina- '
tion, 19 were based upon operative specimens and nine were based upon - 25 -
less reliable evidence. J. Churg personally reviewed sections from 12 of 30 -
these cases.

Of the 27 other cancer deaths, 16 occurred in hospitals. Fifteen of the 35 -
diagnoses were based upon autopsy or operstive specimens, and 12 were
based upon less reliable evidence. 40+

Of the 17 asbestosis deaths, 6 diagnoses were based upon post-mortem
evidence and 11 upon clinical evidence only.... . 2 T ——

In most prospective epidemiological studies, the investigators are forced if workers die at
to be content with information from death certificates plus a little addi- posure. However,
tional information. We think it fair t¢ say that in this study we were able for the treatment .

to obtain a reliable diagnosis on cause of death in the majority of eases.
This does not imply that all of the cases were correctly diagnosed. For
example, the diagnosis is certainly open to question in those cases where

of such workers.

it was based upon clinical evidence or death certificate information only. 1. Avmmavrt, M.

This is particularly true in the case of deaths attributed to generalized 2. H:;’;:;s_\.’,“;:_s

carcinomatosis (with primary site unknown), and deaths attributed to dusty trades.

stomach cancer or liver cancer. Furthermore, it is not unlikely that a few No. 231 (Ind

mesotheliomas were missed. Indeed, in addition to the 10 deaths attributed 3. Mgfé'mm, 1

to mesothelioma there is one lesion which looks suspiciously like this dis- 109-118.

ease, but the diagnosxs is not certain. 4. GLOYNE, S. R;

Taken sate faeesvataeritt Wﬂ*’awwwﬁﬁﬁf ke 5 Wgﬁ?’%? 4; 52:’

;‘z‘;%é ' abnormally high risk of dying of gastrointestinal cancer. However, we " hundred cases
gy n | will refrain from drawing conclusions on this matter at the present time. . g StoNE, J. J. 19-

SeLigorr, 1. J.,
neoplasia. J. #

Returning to the subject of pulmonary neoplasms, TABLE 3 shows the
lapsed time from onset of exposure to tirne of death of 57 of our subjects
who 'died of cancer of the lung and pleura. (A few recent cases aré not
included here.; Not a single one of these deaths occurred in less than 20
years after first exposure. The majority did not occur until after 30 years
and many did not occur until after 40 years.

Obviously, light exposure to asbestos dust does not lead rapidly to ! ’ |
pulmonary neoplasia. Equally obviously, this disease is unlikely to appear
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Taere 3

CARCINGMA oF LUNG AXD PLEURA IN 57 ASBESTOS WORKERS

Lapsed time from onset of exposure to death

is untikely to appedr '

Years Number
less than 20 0
20 -24 3
B T ] nsm
30 -~ 34 18
35 - 39 i1
40+ 20 ‘
57

if workers die at a young age due to some other effect of asbestos ex-
posure. However, with light exposure and the availability of antibiotics
for the treatment of infectious disease, neoplasia is a major cause of death
of such workers.
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