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NEOPLASIA AMONG INSULATION WORKERS IN THE
UNITED STATES WITIH SPECIAL REFERENCE TO
INTRA-ADDOMINAL NEOPLASIA
E. C. Hammond
American Cancer Society, New Yark, N, Y.
I. J. Selikoff, J. Chuvy
The Mount Sinai Hospital, New York,N. Y.

Refore presenting the findings in our study of insulation workers, we
wouid like to discuss briefly some considerations which we believe to he
imp{\i‘(ﬂnt.

Malignant neoplasms pruduced by exposure to chemical agents or ioniz-
ing radiation typically have a long latent period. That is to say, there is
5 long delay between first exposure and the appearance of the neopiasm.
Ia the ‘case of carcinogens which can be eliminated from the body, re-
;eated contacts over a lonyg period of time may be required. However, in
:e case of agents which are not eliminated. exposure of the tissues is
continueus from time of first exposure. The probability that ncoplasia
il occur and how soon it appears generally depend upon the degree of
exposure.

Now let us consider the effects of exposure to an agent which can pro-
guce neoplasia but which can also produce some other type of disease.
Here we are dealing with the problem of competitive risks. If exposure
cocults in death from some other disease within ten or fiftcen years, then,
becavse 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
1o 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
ipteresting.

All of the early reports apparently concerned workers who were very
heavily exposed to asbestos dust. This was long before the developmant
of the suifa drugs and antibiotics. Pulmonary diseases including tuber-
culosis and pneumonia were amdng the leading causes of death. Life ex-

- pectancy in the general popuiation was far shorter than it is today, and a

sJatively small percentage of people fived to an age where the incidence

Vo

.1 cancer becomes high.
1u 1006, Auribauit reported the results of what was probably the first

study of mortaiity amonyg asbestos workers.! His account is interesting.
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In 1890 2n asbestos spinning mill and weaving factory was established 5
the neighborhood of Conde-sur-Noireau (Calvados). During the first &~
vears of operation there wus no artificial ventilation and the empleyes
were heavily exposed to dust from the looms. According to Auribault, &7
workers died during this five-vear period. Furthermore, the directes
previously owner of a cotton mill. had recruited seventeen of his forme
employces and “sixteen of them were wiped out by the Chalicosis.”

In 1918, Hoffmann was able to present some cata from the indusiris
experience of the Prudential Life Insurance Company.® From 1897 te 1atd
there were 13 deaths of asbestos workers and three of these wer "
tributed to pulmonary tuberculosis. It is of interest that nine of thes¢ :
ashbestos workers died under the age of 44. This is in contrast with a mec«
older average age at death revorted for potters, molders, marble wor}:ér?:
and stone workers. Hoffmann notes that “in the practice of Americad 3;'"
Canadian iife insurance companies, asbestos workers are gerersil¥ ‘."
clined on account of the assumed health-injurious conditions of the -‘-"'
dustry.” He also quotes E. L. Collins {Annual Report of the Chief i
spector of Factories and Workshops for England and Wales for 1910."'
having found five deaths in people having pulmonary tubercuiosis ‘m
veirs amang a stafl of under 40 workers in a factory weaving 3soe$=f-‘-

Since Hoffmann's time, many authors have reported findings in : "'_»
of cases of asbestesis. Until after 1940, emphasis was placed upon =
role of secondaryv infections, particularly pulmonary tuberculosis ‘&'-“
bronchopneumonia. For example, Merewether?, writing in 1933 commen==

Usually, the fatal issue is determined by the onset of some acule

infection with which the remaining undamaged tissue is guite ¥7° -

able to cope: this is commonly a low grade bronchopneumonia.

The same vear, Gloyne* stated that, ““the writer has so far oniy seen o=t
asbestos patient recover from bronchopneumonia.” .

In two series of cases renorted by Waood and Gloyne® in 1934 and Stan?
in 1940. bronchitis, bronchopneumonia and pulmonary tuberculosis @&
the commonest terminal complications of asbestosis. However, Wood &3
Glovne found two lung cancers and one cancer of the pleura in 96 destlt
of patients with asbestosis. .

With the passage of time, pulmonary infections were found less o™
quently and lung cancer was found more frequently in cases of ashcs. +
We will not take the time to review the more recent literature. 3 &% =
part of which was written by people present at the Conference and o
quately covered by other papers in this Annal. It is sufficient to sa¥ thal
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since the advent of the antibiotics, workers have generally been ¥

from death duc to infectious pulmonary diseuses resulting as a comriis” *
tion of asbestosis. Thus they began to iive long enough for the necp.atr
effects of exposure to azbestos 1o hecome manifest. )

Qur study differs from the early studies in two important res Sl

]



et

[ o
T g A 3
; S30ES b
‘ ..!Mamuﬁ .~..J..n
. o pbia:

P
T
—
M,\,. 21 L b 1 0 (618%420m S0152qSE) PAAIISAQ
S1S0)$qSY
S'0¢ 0'¢ v'e 'Y 6'2 (saruwe 3pgam gy pIYIAlxy
12 . L 9 ¢ ¢ (S19%10m SOISDSI) PALIBSUO
m ~ | . P3VLQUOD SIS 1310 || JO Ladue)
c b'6 ez 92 62 02 (sP1ew 9)pEa SN ) Paadxg -
b 62 by ) 1 ¥ b {S13I0M 50)SBqSL) PBAIISQ )
e ! wnjsar pue
= . ‘uol0d "Yosrtuo}s ju advue). s
2 99 Vove 02 vl 8'0 (53w 2)-uym gn ) poraadxay
..w [ : 14 g1 g 9 (812} 10m BC)SA(SL) PAALASUQ)
.w ! eanard pue Jun| jo radue)
8 i .
5 S'9¢ LB 0°g1 18 L'S (591t A)jym 51 ) PaAAX;
= SG ) 68 9z Lt e1 {Sta%10m SO SASE ) IIAIISAQ
- ‘. $3118 [[u ‘233und juing,
M ¢e0e | 28 21 9'9g 8'0% L'6¢ (saTew a5y paoadxg
© sz¢ 88 ¢ ¥S 8z (S19%I0M 50)53(SE) PRAIISAQ
M . SISNUD fit ‘0l
o e -
g 2961 2961 LSGT 2661 L6 1 HLYIA J0 ISNVD '
e ~£¥61 -8%61 ~€861 -45G1 -Eh61 . N
= THoL . .
§IV0L
N T

’ )
WADNO' ¥ SUVA L 0F £5.1¢] SOLSINSY 0L UASOA LG SHIHBOAY
SOLEAUS Y T4 DNUINY SILLVA(] 40 MBIV N LN IRV RSO
T vy,

. P TR T o
PERTIe R T T T T, N T N et “ - e E . .

» *
SR oz b [T LS s L Ly @ v @ . 2 ) 2 . .
S-S el IR R I - R R - b v 2T Y H 4 Pt LY .
- h : MR R4 ' 2 <o



115

74

B f{s\-;

+ o™ 12
!_-’. A

kg
ad

oy 7
fadphear

)
Rt !
N I
e
7;%‘&*

5y
o
"’m#u“‘v

=
x ;?1 4 n:-w"‘;‘*

Ayt TR e '131‘%“-.
Ko 20 ANt S 2 400 (SPREag . $f

522 Annals New York Academy of Sciences
(1) The subjects had very light and intermittent exposure to asbestos dust
as compared with the dails heavy exposure of subjects included in the old
studies: and (2) We are reporting deaths which occurred after 19425 ihﬁf
is, arter antibiotics becume available for the treatment of pneumonia and
after death rates from tuberculosis fad been greatly reduced in this couts
try. It also differs from most other studies in that we were abie to trace
an entire group of workers including those who had retired and those
who had left the trade.

The datis we are presenting here is an extension of data we pubffs}"’d
last year.” Therefore, we will start by briefly reviewing our first report. the
results of which are summarized in TABLE 1. The data shown here 3."?
confined to the experience of 632 men. They composed the total membership
of New York Local 12 and Newark Local 32 of the International Associa:
tion of Heat and Frost Insuintors and Ashestox Workers as of -T:lmli‘ﬁ‘:
1, 1943. All of them were traced throurh 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-vear point between 1943 and 1962; and we counted their experience
only after thev reached this point.

TABLE 1 shows the total number of deaths and the number of deaths
from selected causes during each of four successive 53-vear 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 asbesios 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 activeiy at work in 1943; and
seriously ill men are unemployable. Thus their tota] death rates were low.
This selective effect gradually wore off. During the last 5-yvear period. &8
of the workers died compared with 54.4 expected. During the entire 20-
year period, 255 asbestos workers died compared with 203.5 expected.

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 wnrkers 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 these cancers was 29 compared with an expected
9.4; a mortality ratio of 3 to 1,

Stey & e
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n T . 1t is of interest that out of a tetal of 255 deaths only 12 were attributed
d : to asbeatosis. ,
1 © . As previeusly mentioned, our first report was based upon the: records Rt * 4!
i , of 622 men who were members of the two locals on Decemnber 31, 1942, An
. additional 830 men joined Letween January 1, 1933 and December 31, 1962, .
o Thus a total of 1,522 were in the two locals at some time between 1943 i 72

and 1962. We have traced all of them through August 1964 and Dr.
Selikotf had medically examined most of those who were living as of the

2 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 Augzust 31, 1964. The

" ‘ findings shuwn in TABLE 2 are based upon these 307 deaths.

Tapry 2 -
N. Y. C. ASBESTOs INsULATION WORKERS

- . 307 CoNsSeCUTIVE IEATITS JANTARY 1, 1943 — AvaUsT 31, 1964
Tl des 2
Bronchogenic carcinoma 53 17.3%
Mesothelioma 10 3.3%
G.I. carcinoma 34 ) 111%
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 54.1%

f the 307 deaths, 124 (40.4 per centy were attributed to cancer, 17
(3.3 per cent) were attributed to asbestosis and 166 (34.] per cent) were
attributed to various other causes. The Table shows the 124 neoplastic
deaths ciassified by type of neoplasm. Fifty-three (or 43 per cent of the
cancer deaths) were attributed to bronchogenic carcinoma. Ten were at-
tributed to mesothelioma. 34 {o gastrointestinal carcinoma. 6 to upper
respiratory cancer, 4 to vancer of the bladder. 7 to weneralized carcinoma-
tesis and 10 to various other cancers.

In siudies of this type. accuracy of diagnosis is of prime importance.
Of the 32 deaths attributed to bronchogenic earcinoma, 34 oceurred in

o .!'"' a _:‘ :%:5-”“5..3‘_:’} I
L .

s
AR

SE d”““,.. SR
SRR




Saeren
S IR AR TR SRR &
eSS R T ILTIE LR O Y RNy PR WL

.

524 Annals New York Academy of Sciences

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-
amined specimens from 135 of these 53 cases.

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

Of the 34 deaths attributed to gastrointestinal cancer (cancer of the
stornach, colon and rectum plus one cancer of the esophagus), 20 occurred
in hospitals. Six of the diagnoses were based upon post-mortem examina-
tion. 19 were based upon operative specimens and nine were based upon
less reiiable evidence. J. Churg personally reviewed sections from 12 of
these cases. .

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

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

In most prospective epidemiological studies, the investigators are forced
to be content with information from death certificates plus a little addi-
tiopal information. We think it fair to say that in this study we were able
to obtain a reliable diagnosis on cause of death in the majority of cases.
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
it was based upon clinical evidence or death certificate information only.
This is particuiarly true in the case of deaths attributed fo generalized
carcinomatosis (with primary site unknown). and deaths attributed to
stomach cancer or liver cancer. Furthermore, it is not unlikely that a few
mesotheliomas were missed. Indeed, in addition to the 10 deaths attributed
to mesothelioma there is one jesion which looks suspiciousiy like this dis-
ease, but the diagnosis is not certain.

Taken at face value, it would appear that asbestos workers have an
abnormally high risk of dyving of gastrointestinal cancer. However, we
will refrain from drawing conclusions on this matter at the present time.

Returning to the subject of pulmoenary neoplasms, TABLE 3 shows the
lapsed time from onset of exposure to time of death of 57 of our subjects
who died of cancer of the lung and pieura. (A few recent cases are not
included here.) Not a single one of these deaths occurred in less than 20
vears 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 neopiasia. Equaliy obviousiy, this disease is uniikely to appear
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Tank 3
it CARCINOMA OF LUNG AND PLEURA IN 57 AspeEsTOS WORKERS

Lapsed time {rom onset of exposure to death

Years R Number

Less than 20 ls)

P 20 - 24 3
) . 25 - 29 - 7
) : 30 - 34 16
. 35 - 39 11
; 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 S % -

. P snfect e wain i : . B T e

: for the treatment of infectious disease, neoplasia is a major cause of death _ %:3};,;% SRk vy
' of such workers. | ’ e Ay
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