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PLAINTIFF'S EXHIBIT

ASA-694

Asbestos Exposure,
‘Smoking, and Neopla&a

in:ing 1. Setikoff, MD; E. .Cu)‘ler Hammond, S::D; and Jacob Churg, 41D

As \es.os insulation workars, as a greup, hove a high
‘( dying of bronchogzenic carcinoma (absut sevan or
git t.me" expsciad). e have observed 370 such work.
'vn from Jzn 1, 16G3 to Ap«l 30, 1587, Our findings

_indizata that asbastos cxpesure alone is nol the entira

explanation, Gf 87 noncizarctte smckers, nona diad of
broucheganic carcinema. Cf 223 workman with a histary
of ragular cigaratle smoking, 24 di..d of broncheogenic
carcinoma, althouzh only three wers' expzcted to die of
tais diseasa. Cafculations suzgest that astastos vrorkers
wiho smoke have about 92 times the risk of dying of
brawc.-a—'en.c carcinoma as mz=n who naithar work wita
ashzsics nor smcke cigaratiss. {Ye conclude that asbestos
2xposure should ba minimized, that asbestos workars who
do aot smake siwculd nevar start, and that those now
smoking should stop immediately.

T n 1954, we reported on deaths occurring between

Jau 1, 1943, and Dec 31, 18362, among 632
members of the International Association of Heat
and rrost Insulators and Ashestos Worka.s' All
of these men had bean occupationzlly exposed to

asbestos dust for many years. Their death rate-

from lung cancer was found to be 6.8 times as high
as that reported for the general white male popu-
Iation of the United States duing the same vears,
with "age taken into consideration. Three of the
men’ diad of diffuse pleural mesothelicina and one
died of a nzoplasm histologically suggestive of peri-
tonzal mesatbelioma. This was of interest since
mescthelioma is a very rare disease in the general
pepulaiion but is reported to be associated with
exposure to zsbestos dust.? In addition, their death

* rite from cancer of the stomasch, colon, and rectum

-2 higher than expected; but this may have been

v

Frore the Duercartment of Community \"ﬂdlcmc Mount ’*mal
*Scheol of Me ¢ {Drs. &elikog and Chury), and the Dopart.
meat of Epud ‘o!nsy snd Statistics, Americen Canver Society
tDr Hanues: 3, Mea York.

Read before a joint meeting of the Scetizn on Diseuses of the
Chsse with thi: Seciion va Provealive Medicine und the American
Co.n.-:c of Chest Physicians ut tie 115th 2nacal conventivag of the
\iperican Medies] Arsnciation, Atienlic City, NJ, June 19, 15887,

Rorprint sequests to Mount Sinai School of Medicine, 100th
Sircet and Fifta Aveous, New York 10429 (De, Selikofd).

due to chance, the number of such deaths. being
small, During the latter part of the study, we ob-
tained information on the smoking habits of most
of the survivors, but we could not obtain reliable
information on the smoking habits of those who
had died at an earlier date. Therefore, we could
not at that time investigate death rates in rela-
tion to smoking habits and exposure to asbestos
dust which were considered both separately and
jointly.

There is abundant evidence that cigarette smok-
ing leads to a high rate of death from lung cancer
in the absence of occupational exposure to asbestos
dust.** Qur findings outlined above suggested (but
did not prove) that exposure to asbestos dust may
lead to a hizh rate of death from lung cancer-in
the aisence of cigarette smoking. If the latter be
so, then the combined effect of both types of ex-
posure might or might not be equal to or greater

. than the sum of the two effects. On the other hand,

it woas possible that erposure to asbestos duet in-
crezzes the risk of lung cancer among cigarectte
smokers but does not lead to lung cancer among
nonsmokers.

The present study was undertaken primarily
to investigate these possibilities. In addition, we
wish=d to obtain more information on the occur-
rerice of mesothelioma and gasttomtestmal cancer
among zsbestos wcrkers

P«.a.-rial . .

From records of New York Local 12 and Newark,
NJ, Local 32 of the International Association of
Heut and Frost Insulators and Asbestos Workers,
a list was made of every man who was a member
of eithar one of these locals on Dec 31, 1942, or
who joined between that date and Dec 31, 1952.
No one was omitted raegardless of his subaequent
work history.

Personnsl data from union records indicated that
of the 632 on the union rlls on Jan 1, 1943, 339
of the men had first been occupationally exposed
to asbestos dust prior to 1922, and an additional
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233 men kad Szt beenex-  Tpie 1.—-Subjacts Classified by Az« ¢s of Jsn 1, 1563, and by Years From First Occupational
posad- between the be- Exposure to Asbestes Dust up to Jan 1, 1953
“nningz of 1923 and the . Totat No. of Years Since Fint Exposurs fo Asbeitos No. of
’ . N - —_ — . -
.d of 1942 All of these .4~ Subiests | 024 2529 30.34 3539 4C<d 4549 ot i
men~-wera successiully  is3s 2 2
traced through Dec 31, 4t -1 12 : e o 3
1552, end 262 of them ¢ 109 s 80 28 O 18
were found to have died  sss3 60 1 s 34 s 1 1
. as 60-64 a2 1 3 1 19 s 16
up o tkat time. Of the (I <9 1 10 18 18 2 17
252 deaths, seven 0C-- jun 3s 3 12 6 17 18
curred prior to the 20th :g-;: z: Pes 1 H 15 [
anniversary of the man's " e pls o oo e 2 2 2 3
Yol 370 31 s 13 86 59 39 36 94

Brst exposure to asbestos

duest and 255 occurred

after the 20th anniver-

Tabla 2.—~Subjacts Classifiad by Age and by Smoking Habits on or about Jan 1, 21963

sary. Trus, of the 632

men, 370 were still living . ot SN
* 3 o woke

on Jan 1, 1963, Yo No.  Resuledy
These 370 ‘men were 33'33 ‘g ;
the subjects of the pres- [ o 32 2
eat investigation. Table 1 sos¢ 109 12
shows their uge distribu- ggzz fg :
tivn as of Jan .1, 1963, 65-69 4; g
end the lapsed time from  707¢ 38 7
firsz exposure up to that 7379 2, 3
A . 8034 " 2
data. Ail of them have — —_
Totat 7o <3

een traced, and 94 of

Curreat Cigaratte Smokers®

Pise, Ex- - -—
Clzar clzaretie 1.9 10-19 20-39 AC¢
Only Savkers® a Day a ODay a Day. s Oay
e 1 .ee v .ee - oo
cee 2 vee ves H
3l S e P 12 12
6 26 3 5 - 33 24
s 16 PR 3 20 10
4 15 1 von 3% 4
8 . 17 e 4 9- S
7 - 12 1. 4 4 3
7 6 cen -1 3 T -
1 1 oo ces oo .
39 1s38 S 17 97 63

them were found to have
died during the four-year
snd four-month interval from Jan 1, 1933, to April
2p, 1967, - :

Beginning in October 1962, we made arrange-

wents o examine these men periodically, once
every six to twelve months; the interval depended
upon age and physical conditien. The exercinations
include chest x-ray films as well as physical ex-
aination and cover past and. peesent smoking

2bits, oocupational history, medical history, and
curreti, physical complain.s. Altogether, a. Dave -
examinzd 338 (91.4%) of the men at least once
and hav 2ztedly exdmined most of those who
zrz stll living.

Inforroation on smoking habits was obtained by
personal interview with the 335 men who were ex-
ermined. Of the 32 men who were not ¢xamined,
six tol:l us their smoking habits by. telephone and
five gave us the infoxnation by mail. The local
unisn secretaries (who personally knew these men
well) ascertained the smoking habits of 18 men,
and family members supplied theinformation on
the remzining three men. This accounts for ail of
the 370 men. Table 2 shows their smoking habits

Tzat
PR

on or zoout Jan 1, 1963, the men being classified
by their ages on that date, even though some
changed their smcking habits between 1963 and
1467.
Of the 370 men, 48 never smoked regularly, 39
smoked or had smoked pipes or cigars but never
o cigarcttes regularly. and 283 had smoked
1tes regularly. Some of those with history of
«.Zarette smoking also smoked pipes or cigars. Of
with a history of regular cigarette smoking,
Vol 204, No 2
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“tnziudes cigaratte smokars who also smoked pipes ar cigars.

101 were excigarette smokers, five currently smoked
one o nine cigarettes a day, 17 smoked 10 to 19
cigaceites a day, 97 smoked 20 to 39 cigarettes a
day, and 63 smoked 40 or more cigarettes a day.

The smoking habits of the 370 subjects were
compared with the smoking habits of a large num-
ber of men selected from the general population.?
There were proportionally more cigarette 'smokers
among the 370 subjects than were found in the
genzrz! opulation sample; age was tfaken ini:
consideration. .

Causes of Death.—A copy of the death certificate
was obtained for each of the 94 deaths, In addi-
tion, we examined hospital records, postmortem
findings (41 cases), as well as the surgical and
pathalogic repurts wiwen surgery was performed (39
cases). We also reexamined histologic specimens.
It was found that the death certificate was inac-
curate in 14 instances. However, this did not alter
tha picture as much as might have been expected
since there were several compensating errors. For
exaiaple, in one instance the death certificate in-
dicated bLronchogenic carcinoma as the cause of
death while a raview of the histologic spacimen
showed that death was duz to pleural mesothe-
lioma; but in another instance exactly the reverse
was found. Likewise, review in ona instance re-
sulted in changing the reported cause of death
from bronchogenic carcinoma to cancer of the
stomsch with metastasis. to the lungs waile review
in unother instance resulted in exactly the opusite
change. The 94 deaths were ascribed to the {ollow-
ing causes: bronchogenic carcinoma, 24; pleural

ASARCO ELP 0003222
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183 ATBEISTOS EZPOS
33le 3. —0bserved 202 Exp'—f.:=d fiumber of Caaths Amoag
=*" 7370 Astastzs Waorkers Ouring th2 $2-Month Pariod
Otservad  Espetled
Cayse of Desth Ceaths Ceatns®
Tatal, sanzer (all sites) 43 36
Carcar ol lung, 2t¢ura, brenshus,
and tréches 27 23
Sronshcgzenic castinoma 24 [
Pieural mesathetizms 3 3
Ferirandst messthellama 7 H
2nzer of sl ach ] 06
Canzer of colon 3nd caciuin -1 1.2
Cargar of all othar siizs ¢Ombined b 7 45
Ashestasis 15 P
1 and circulatary disease includia
el cireuiatey : 22 s
- All other causes of d2ath 8 19.4
Tciat, all causes 23 47.5

“Based uoon US martalty cuta disragarding rneking ha‘.m;
tUnsted s'at:s Cats not avalotle, but fgure shauld k= anty sligntly
fess than 2.3
’ sUmied Siat 2s Caia not avaitable, Sut thase are care couses of ceath
in ;e'\eral *oou Lation,

meso‘hehoma, three; peritoneal mesothelioma, sav-
en; cancer of the colon, four; cancer of the rectum,
one; cancer of the stomach, three; cancer of the
pancraas, $wo; cancer of buccal cavity and pharynx,
twvo; cancar of bladder, one; cancer of undeter-
minsd primarcy site, two; asbestosis, 15; cor pul-
rror‘:)la, one; cornary heart disease, 17; congestive

Leart failure, ona; cerebral vascular lesion, two;
aortu: aneurysm, oneg; cicrhosis of the liver, thre
bronchopneumonia, one; encephalopathy, one,
acute pancreatitis, one; Wegener's granulomatosis,
one; and accidental fall, one.

Expected Deatks.—For purposes of comparison,
we wished to ascertain how many of the 370 sub-

" jects would have died during the 52-month period
{Jan 1, 1953, to April 30, 19587) if their age-specific
dzath rates had been e\act‘y the same as for the
genzral white male population of the United States.
Tor :his purpose, we made use of the United States
1864 life table for wh'*~ males; this previded the
most stable basis for comparison. It should be
noted that for white males totzl death rates and
death rates from respiratory cancer were slightly
higher in the industrial states of New York and
New Jerszy than in the Unitad States as a whole.*’
O the other hand, respiratery cancer death rates in
white men aged 20 to 8¢ are reported to be a trifle
lower than average among laborers, not elsewhere
clazsiiied employed in construction work.®’

- From the life tzble we determined for each of the

370 men thez prohability of his dying within a pe-
riod of 52 months, considering his age on Jan 1,
1963, and assuming that the life table probability
applied to him. Summing these probabilities for the
370 men yielded an estimate of the “expected”
number of dgatbs under the nuil hypothesis that
the cific death rates of these ashestos work-
ers ars t?:s-: same as for United Staiss white males
in general. The computation indicated that 47.5
deaths would have been expucted.

Nezt, we wished to estimate the expected num-
ber of d2aths frem each of saveral causes. For this,
we ads use of the percantage distrhution of
dexths by cause of death among United Stat

e G225

(Y]
tvs

.
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vhite males of various zzzs during the year 1964
=5 reported by the National Center for Health Sta-
tistics. These pricentages were then standandized
for age according to the age distribution at time
of the 47.5 expected deaths, The results are shown
in Table 3.

Expected vs Obdserved Decths.—As shown in
Table 3, there were 84 observed deaths (ie, 94 of
the 370 asbestos workers died) as comparad with
47.5 deaths expected on the basis of the age-specific
death rates of all white males in the United States
in 1964. Thus, there were 94 minus 47.5 = 46.5
excess deaths. The excess deaths vere due to bron-
chogenic carcinoma, mesothelioma of the pleura
and peritoneum, asbestosis, and cancer of the
stornach, colon, and rectum.

Cancer of Lung, Pleura, and Trachec.~In pub-
lishad mortality data for the United States show-
ing deaths each year from various cavses-by age,
sax, and race, the following diseases are combined:
cancer of the lung (including sarcoma of tae lung),
czancer of the bronchus, cancer of the pleurs, and
cancer of the trachea. For this group of diseases,
there were 27 observed deaths and only 233 ex-
pected deaths, a ratio of nearly 12 to 1. -

It is well known that, for the Unitad States as
a whole, all except a very few of the deaths re-
port;d in the combined category are dua to bron-
chiogenic carcinoma. Thus, it may be 2ssumed that
there were close to 2.3 expected deaths from this
caus2 as compared with 24 observed deaths, a ratio
of over 10 to 1.

Mesothelioma.—Ten of the 94 observed deaths
werz due to mesothelioma, three were due to
pleural mesothelioma, and szven were due to peri-
ton2al mesotheliomas. This is such a rare disease
that if the 370 subjects had been selectad as a
rardc sample from the general populatics, one
would not have expected any of them to die of
mesothelioma within a period of 52 months.

All three of the men who died of pleural mesoc-
thelioma had a history of regular cigarette smoking.
Of the seven who died of pentoneal meaothelxoma,
one never smoked regularly, one smoked only pipes
and cigars, and five had a history of regular.ciza-
rette smoking. .

Cancer of Stomach, Colon, and Rectum.—In our
earlier s..udy of ashestos workers,' there were more
deaths than expacted from cancer of the stomach,
eolon, and rectum (9.4 expected, 29 observed). As
campared with a total of 1.8 expectad deaths {rom
these causes, there were eight observed deaths in
this study, due to cancer of the following sites:
stomach, three; colon, four; and rectum, one. Al-
though this bears out our earlier findings, the num-
her of deaths from these causes was so small that
we still refrain from drawing any conclusion at
this time. :

Asbestosis.~Ashestosis accounted for 15 of the
94 doaths. While it is not surprsing that deaths
from this disense occur amongz men exposad to
asbestos dust, atigntion must be called to tha {act

+
3

=3
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2biz 4.—~Estimated Humber 2! Lung Cancze Dzaths £xnzcied to Ozeur Curi i
3 A ' Lun z z =Cte sey, Jring a Puriod
f 52 Moaths per 10,000 Ki2n Living at the Start of Period; by Age and by Sr.‘.':‘r.i:; Hadits®

primarily insulatica work-

ers. while 2ll of them

: [ it C! 2 nak .
weora occu;::twn:-.lly ex- Ace, Ye St‘_ecze:‘ g({,:; ot e — une;'ll £3seity Sindierad
. X, ek rele - - —
pused to esbsstos dust, .wsel 1359 Rensary  Caly soeaeite by, It 2033 .
“their dzziee of exposure 3 ° et s .
H - ed v 2 eee + 78 vee ase 15 15

was lizht as compare 2549 2 - T

¢ & - . 10 e .se 39 £6
with the degree of ex- ggi; ; 12 22 28 Py i< 90
posure of asbestos miners, P 16 ;: -';: o st :;z . ;g:
processers, and weavers 65-69 7 32 07 157 acs Se0e
in earlier times. 'Zg';‘; ;: . gi 100 103 206 223 £50°

Bronchogarle Carci- 53 3 n W o W ow ow
noma.—Bronchogenic car-

cinoma acccuntad for 24
deaths while only about
2.3 were expected on the
besis of general United States mortality data for
white males. However, as previously mentioned,
vidence at hand suggests that there were propor-
tionally somewhat more cigarette smokers among
the 270 subiects than among white males in the
Unitzd States as-a whole, age being taken into
cousidzrztion. This might have partiaily accounted
for the high bronchsgenic carcinoma death rate of
the subjects. For this and other reasons. we made
estimates of the expacted number of bronchogenic
carcinoma gdesths, the smoking habits of the men
being -taken into consideration. This “was done as
follows: :

Data are available on lung cancer deaths in re-
lation to the smoking habits of 440,000 men en-
rolled by Amecican Cancer Society voluntears in
d prospective epidemiological study between Oc-
tober 1959 and March 1960 and traced through
Sept 20, 1984, Causes of d2ath wara ascertained from
death cerrificates, but whenever cancer was men-

- tionzd ou a death certificate inquiry was made of
the physician who signed the certificate. In case
_of d~agresment betw~-1 the two soutcee ~f infor-
maztion, the physician’s statement was accepted.
For the purpose at hand, we only made use of data
covering the 52-month period beginning on June 1,
1960, and ending on Sept 30, 1964. The number of
lung cancer deaths occurring during the 32-month
perod was divided by the number of men alive at
the beginning of the period. This was done by five-
year age groups for men in each of the following
smoking categories: (1) never smoked regularly
{nonsmokeérs and occasional smokers being com-
bined); (2) history of regular pipe or cigar smok-
ing, past or present, but never smoked cigarettes
rezuizrly; (3) excigaratte smokers (including these
who had smoked or currently smoked pipes or
cigzrs); and (4) current regular cigarette smokers
(including those who also bad smoked or currently
smokead pipes or cigars). The last of these cate-
gories was further divided by current number of
cigarszites smoked per day: (4a) one to nine ciga-
retizs 3 day; (4b) 10 to 19 cigavettes a day; (4c)
20 to 39 cigarettes a cday; and (4d) 40 or more
cigavettes a day. Since the men were divided into
seven groups by smoking habits and further sub-

iing

AMA, April 8, 1558 & Vol 204, No 2

«Srsed upon data from a pressscties study with adiusiment for US mortality experience.
1Eu-fs-.s indizals rates omvited for calczories with no subiccls in this study. Sea Tatle 2,
cludes cigaretiz amovees who also smcked pipes o Cigar. Men with 3 histacy of oaly cizarette
smoking have higher jung canger rzies than shown here, .
§PRates oblained by smosthing the cata,

divided into many five-year age geoups, some of the
subgroups contained only a small number of men.
In consequence, the lung cancer death rate was
statistically unstable in some of the very small sub-
groups. In three instances where the observed rate
in a small subgroup appeared to be badly out of
line, we arbitrarily made an adjustment to bring it
more into line with adjacent figpures in the table.
These adjusted figures which are indicated with
symbols in Table 4 carry very little weight in the
final calculation. All of the rates were then.ad-
justed as follows: .

Lung cancer death rates in the United Stafes
have risen steadily year by year and were higher
in 1264 than during the period 1360 to 1364 as a
whole. Furthermore, in the study described above,
we avoided enrolling seriously it people and, as of
the cut-off date for preparing the computer tape,
we had not yet received death certificates for all
of the men now known to have died during the
specified period of time. For these reasons, lung
cancer death rates in the study population were
aporeciably lower than those reported for white
males in the United States in 1964. To compensate
for this, we raised the rate of each individual smok-
ing category so that the total lung cancer death
rate {disregarding smoking habits) in each five-
year age group would be the same as that of =all
United States white males (based upon the 1964

life table and the 1964 distribution of deaths by -

causes of death). The results of these computations
are shown in Table 4. (It should be noted that
Table 4 shows only such rates as were required for
further calculations.) . .

The rates shown in Table 4 were then appliad to
the number of asbestos workers shown in each of
the corresponding internal cells of Table 2. This
yielded an estimate of the number of lung cancer
deaths expected to occur during a 52.month period
among the 370 ashestos workers classifed by their
smoking habits. By “ocxpected” number, we here
mean anu estimate of the number of lung cancer
deaths which would have occurred under the nuil
hypothesis that asbestos workers do not dificr framn
other men in tespact to their lung cancer death
rates, both zge and smoking habits being taken

ASARCO ELP 0003224
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719 . - £33I3753 EXFOSU
Tzzls S.—Obsar.ed and Ecpecizd Gronchogznic Caicinoma
. Daaths by Smeking Habits® for 370 AsSestos Worhers
Chzenved  Erracted
Smcking Hablla Decths Ceaihs
Mevar srnsked rezularly 0 ¢ 05
- MHisicey of pize, cigar smaoking only - ] Q.13
History of cezular cizarette smokingt 24 258
Total 24 116

*Sased upan dsta in Tadle 2 and Tahle 4, .
tincludes Cigacente smoxars who alao sinched pipe ac clgan,

Table 6.~Expecied and Otservad Cezaths Among 632 Asbes-’
tas Warkers Exposed to Astesto Dust 20 years or Longer

Toist
Totst . " 1642.1262  1%52.1357 1542.16587
otaf draths: all causes

pected 203.8 475 251
Otsecved 255 S H9
43l cannars gil sites
rca“-p«:‘!‘:d 33.8 2.6 451
Obsarved 95 . 43 i
Canzer of Jung, trachea, plaura i
E..;-.cted:‘ 6.6 23 8.9
Qtservad £31 27 72
Canzar cf stomach, calon, rectum
Eepasied 9.4 1.8 12
Ssarved 29 8 37
Cancar a!l other <ites ccmblned . .
K c;-\.-::ed 205 4.5 25
Otsarvad 21 14 3s
Asbesiosis
Expacted ] ) (]
Quserved 12 15 27
All other causes
eapected 157 339 2059
Obsersed 143 30 178

into considaration. The results are summarized in
Table 5 which shows the expected and observed
number of lung cancer deaths in each of three
smoking categories. .

Tazking smoking habits as well as age into con-
sidzeation (Table 5) a total of 3.2 bronchogenic
carcinoma deaths were expscted whereas taking
only age into consideration 2.3 deaths were ex-
pected from this cause (Table 3). Thus, perhaps
:..2 of the excess L.onchogenic carei~: na deaths
might be attributed to the fact that there appear
to ave been proportionally somewhat more ciga-
rette smokers among the 370 subjects than among
men of the same ages in the general population.

The following statements ate basad upon the
data shown in Table 5. Twenty-four deaths from
bronchogenic carcinoma occwrred among the 370
subjects comparad with only 3.16 expzcted, e ratio
of about 7.6 to 1. This is slightly higker than found
in our earlier study which indicated a ratio of 6.8°
to 1 (not taking smoking habits into considera-
tion). It shouid be noted in this connection that the
370 subjects in this study had been exposed to
asbastos dust somewhat longer than the subjects of
our previous study (the preseat 370 subjects are
survivorss as of Jam 1, 1983, of subjects in the
previous study).

Of tha subjects who never simokad rzgularly and
these who smoxed only pipes or cizass, none died
of bronchogenic ecarcincma whereas 0.15 of these
mean were expzcted to die of lung cancer. This sug-
gests that expesure to asbzstos dust dees not in-
crease the risk of bronchoganic carcinoma asnong

’
L

mzn who nzver smoked cigarettes regularly. How.
ever, considzring the small number of such subjects
in this study, we only conclude that caposure to
asbestas dust doss not grertly increase the risk of
bmonchozenic carcinoma among men who never
srnoked cizareties regulasly, .

Twenty-four of the man with a history of regular

T b

igarette smoking died of bronchogenic carcinoma
whete2s only 2.98 were expected to die of it, a ratio
of 8.05 to 1. Froma this it appears that exposure to
asbestos dust greatly incrcases the risk of lung
cancer among cigasette smokers. .

Now we may ask how greatly is the risk of bron-
chogenic carcinoma increased by the combined ef-
fects of cigarette smoking and exposure to asbastos
dust. To arswer this question, we applied rates
shown in Table 4 for nonasbestos workers who
never smokad regularly to the number of subjects
with a history of regular cigarette smoking as shown
in Table 2. This indicated that only '0.26 of the
subjects with a history of regular cigarette smoking
would have been expezcted to die of bronchogenic
carcinoma if they had never smoked regularly and
had never besn occupationally exposed to asbestos
dust. Since 24 of them actually died of this cause,
the ratio of observed to expected deaths is 92 to 1
(ie, 24 divided by 0.26=92). This appears to in-
dicate that cigarette smoking plus occupational
exoposure to asbestos dust increases the risk of
bronchogenic carcinoma by a factor in the order of

(]

- magnitude of 92 to 1, It should be noted that this

estimate does not take current amount of cigarette
smaoking into consideration. T .
Comparison With Earlier Findings.—As explained,
we started with a cohort of 622 asbastos insulation
workers, the entire membership of the union locals
on Jan 1, 1943. We have now traced each man
through April 30, 1967, Table 6 shows the observed
enld expected number of deaths for each of two
periods (the frst, 1943 to 1882, being previously
reportzd') and for the entire period. In respect to
respiratory cancer (lung, trachea, and pleura) and
in respect to cancer of the stomach, colon, and
rectum, the findings in the two periods are in close
agreement, )

Comment

The increased risk of nesoplasia (mainly broncho-
genic carcinoma and mesothelioma) among insula-
tion workers reported here should be evaluated in
the knowledze that these men have comparatively
licht exposure as asbestos tradcs go. Primanly em-
ployed in construction work, many of the materials
they use contain little or no asbestos and others
bave only 5% to 15%. Conditions of work vary;
these men often work outdoors unlike asbostes
operators in factory work. Comparatively fow dust-
exposure surveys have bzan made in this trada but
their results have generally been within the 5 mil-
lion particles per cubic foot permissidle lirnits cur-
rently accepted by the American Conference of
Gavernmentel Industrial Hygienists."*® Nor have
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onzl potantially carcinogenic substonces baan
Sad among the other matedals used.'®”

or even ligblsr expesure may result in
ezress of risk of neuplasia. Heavy factory
exposure in the past has in some instances resulied
isk." In others, para-

2
£
"

Qe

o

[
a.n

rahle Junz cancer nsk.
dosically, littlz lung cancer was seea because as-
bestesis w25 so common and so ssvarz as fo cause
death of the exposzd workers bafore they could live
long enough to develop lung cancer. Once exposure
wzs reduced by improved industrial hygiens prac-
tHees, early death from asbestosis sharply dimin.
istzd end lunz cancer became common.*?

In apy casz, heavy exposure is not likely to be
the most important problem in the future, unless
thzre be shzzr carelzsspess or unconcsrn. Rather,
Light exposure, similar to that in insulation work,
will b2 much mora commen, both in direct asbestes
working tfades and as tha result of indirect occupa-
Hona! exposure, as in the construction and ship-
building industries. . .

There is another type of “light exposure” which
may afect many more psople than thesa industrial-
Iy exocsed. In the past several years, it has been

demonsirated that asbestos badies can be found in -

the lungs of 25% to 50% of.zdults examined at
autepsy in large cities, such as Belfast, Northern

. Ireland, Capztown, Republic of South Africa,

.

Alzmi, Fla, Pitisburzh, and Monirezl. This is
presumably due to “asbestos air poliution™ by
Gbers defived from industnial “soillover” (as dust
from construction sites or factory wastas) or from
end-product use. Such comaunity asbestos air

‘solluBoa may be imzcrant since thare i3 alread
7 Y b2

evidence that in cerisin civcumstances, as living
within half mile of an asbestos plant or in the
bousaheld of an esbestos worker, intimate environ-
menta] contaminafon can be associated with scme
risk of mesntheliorea.’” "What is not now L zown is
whather the minimal amounts inhaled by the gen-
eral public carry a similar Hsk.”

Nor do w2 know whzthsar inhalation of the very
small amounts of zsbestos present in the air of some
communitias is associated with a special lung
cancer risk in cigarette smokers (or, converszly,
whether cigzrette srmoking makes the inhalution of
very smali amounts of asbestos particularly hazard-
ous). It will be important to ascertain whether such
cocarcinozenic or potentizting or precipitating rela-
tionships exist becauss, with the rapid growth of
ashestos use (300,000 tens per year worla produe-
tion in 1230 has riser to ovsr 4,000,000 tons par
vear now), it may be difficult for cigarette smokers
to avoid inhaling air contaminatad with astestos.

It may not be easy to unravel the intesrelation-
ships which might exist bestween comrnunity as-
:5tos air poliution z2nd cigareite smoking. Both

tos exposure and cizarette smoking have a

occurrence of neoplzzia, vet for current smokers
theze two exposures may not have hezun simulta-
neously; there was much less eshestos used 20 to

JAMA, Bpril 8. 1662 & V2l 204, No 2

49 yeats 2go. Youngsters who start smoking now
L:ave a much greatar chance of having both ex-
pesures simultanenusly, :

Sigrificance of Findings for Asbkestos \Workers.—
The import of the data reported here seems clear.

There is an extraordinary risk of developing and -

dyin'g from lung cancer for asbestos workers who
smoke cigarettes regularly. In the group studied,
the combination of ashestos exposure and cigarette

- smoking increased the risk approximately 90 times

compared with men who neither wock with asbestos
not smoke!

OF 283 asbestos workers who had a history of
cigaretie smoking, 78 died within a period of 52
months whereas only 32.4 would have been ex-
pacted to die within that length of time if their age
spacific dzath rates had bezen the same as for the
general white male population of the United States.
Of the 7S deaths, 24 (31%) were due to broncho-
genic carcinoma. It is estimated that if these men
had smoked cigarettes but had not been exposed to
ashestos dust, only 2.88 would have died of bron-
chogenic carcinoma within the same length of time.
If they had neither smoked nor been exposed to
asbestos dust, only 0.26 would have been expected
to die of tha disease within a period of 52 months.
* -Of 87 asbestos workers who never smoked ciga-
rettes regularly, none disd of Jung cancer within the
52-month period (although three died of asbestosis
and one died of pzritoneal mesothelioma). This
finding, being based upon the experience of only
87 men, doas not prove that exposure to asbestos
dust has no influence on the risk of lung cancer
among nonsinokers. However, it suggests that ex-
posure to asbestos dust does not lead to an ex-
tremely high risk of lung cancer among nonsmokers.

The conclusions are evident:

1. Occunational expcsure to asbestos dust should
be recduced to as law a level as possibie; but there
may bea an irreducible minimum level if asbestos, a
very usziul material, is to be used at all. Such
reduction in exposure will banefit asbestos workers
of tha future. However, we are also concerned with
workers who have already been exposed at signifi-
cant levels for many years. Asbestos fibecs will re-
mzin in thair tissues {or the remainder of their lives.

2. All people incur a great increase in risk of lung
cancer if they smoke cigarettes; for ashestos work-
ers the increase in risk is trammendous. Asbestos
workers who do not now smoke cigarettes should
never begin, Those who do smoke, should stop

immediazely. We may hope that the decrease in

rizsk which results from cessation of smoking among
the gensral public® will be the good fortune of the
asbestos workers as well. .

This invesiigation was suppocted by the I{2alth Research Coun-
cil of e Clty of Ne=w York.

Rufarences .

1. SeBikoff, 1J.: Cawg, J.. 2nd Hazuncnd, EC: Ashiesas Ex.
posure a6 Weap'sle, JAMA 1582226 (April §) 1064,

2. Seline®, LJ.; Chure, J.: and Hammand, E.C: Relutian Re-

(ween Espasuce 10 Asbesles 2nd Mesothelioma, New Enz J 2ed
272:380-255 tMiacch 18) 1965,

ASARCO ELP 0003226

 EEEE———— T




N

112
4 Pazazeod, B.C.: “Smoking in Relalion to the Death Patas of
1GOR Mea and Wanen,” ia Egidemiolzgical Sindy of Concer
cud Gither Chronic Disecscs, Buthmsda, lid: Natienal Cenoer
“Institute, 1935, merograph 19, pp 1%7-204.

&, Smeking cnd Siazlth, Peport of the Advicory Commities o
the Surgeon Censral of the Public Health Sanice, pubtlication
1303, US [=ut of Fisalth, Education, snd Wellure, 1954,

5, Hammend, EC, and Carfnkel, L: Chanzss in Ciparetia
Smoking 19591955, Amer ¥ Public Healih £3:30-15 (Jan) 1538,

8. Vital Statintics of the United Stztes, 1930, puct A, US Dept of

.. Healiy, Educntion, and Welfare, 1553, vol 2.

7. Decth Balee Fromi Malignent Nyoplssma, 1900, Pullic
Health Sznvice, publication 1113, US Dupt of Health, Educaticn,
and Wellars, 1963,

8. Martality by Occuzation und Cause of Dezth, Public Health
Sanvice, US Dapt of Health, Educstion, and Welfare, Vital Sta.

~

ASBESTOS EXFOSURE—SELIKCFF ET AL

t’_:.‘.is Livision, Viul SGtistca-Spumcial Peporls, 53:323 (Soct)
1543,

9. Flclasker, W.E. ¢t al: A Health Survey of Pige-Covering
Operations in Crsiructing Naval Vessels,  Indusir Hyz Toxic
23:9-16 (Jan) 1944,

10, Keane, W.T., end Zavon, M.R.: Occuzntceal Hazards of
Pizz Insulslory, Archk Enviren flealth 13:171-178 (Auz) 1936.

11, Doll, R.: Murtality From Lung Cancer in Asbeswes Workers,
Brit J Indusie 2 ed 12:81-86 (ApAl) 1955.

12. Jacod, G., 2ad Anspach, Mo Pulmonary Neoplasia Among
Dresden Asbeates VWoskers, Ana NY Acad S¢ 132:236-543 (Dec
31) 125,

13. Newhouse, M L., and Thompson, H.: Mesothelioma of
Pleura and Peritoneum Following Exposure to Asbestod in the
London Atca, Brit J Industr Med 22:251.253 (Oct) 1953,

14, Saliked, LT, et 2l Astusiosls end Neopleeia, Amer J Med
£2:437-436 (April) 1967,

ASARCO ELP 0003227

‘“



