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INTRODUCTION

In 1563, it was found that a large group of asbesios insulation worlkess in
the New York metrepolitan area had exvperienced vausual meriality curing
182215620 Six huadicd 2nd thirty-two rcn kad hwzn on the cnion’s 1olls on
y 1, 1943, Ey Dceeember 31, 1962, 262 men had dicd, nine telrre
1e ng 20 years ontihe job. Of these who dicd after 20 years from first
employment, lung cancer was found in marked cxcess; 6.02 such doaths had
been expected, and 42 occurred. In addition, there were scversl deaths due 1o
picural or peritonszal mesothelioma and a modest increase in ¢esths due 1o
gzstrointesting) czncer, where 9.71 were expeticd and 29 were observed. There
were 32 Seoths due to palmonary astestosis (TacrE 1),

[}

TanLe 1

Exr:CTED anp Oesiaves DFaTHs aMCSG 832 AspEsTDs INsuravion Woesakizs,
New Yorw-Niw Jrasey, 20 ca Mcat Yiars ArTER OSSET OF WORK,
Jasusay 1,1943 10 Drcenestr 31, 1962

Ex;ected ® Ctezrved

1556.16 253

31.44 . Gs

6.02 . Cd

t 3

I 4 M

ars R n, 9.71 25

Alioiher cangers 15.73
Fabesions

All cther couaes 3€4.72

146

® Ninc moa dicd before rencking 2 vears f0m st employiment. Expocivd devids
arc based upoa white male age-specific death 1ate data of the U S, Netienal Nflice of
Vil Staniiics frem 1949 10 1962, Rates were extrepolated for 1943-19:X fiom

rates for 19<9-19358.
1 Rates are not ovailable, but thewe Ciseonss are sarc coauses of death in the gzreral

population.

= Supporicd by 1he Heahih Reszereh Council of the City of New York (U-1272).
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Sclihofl: Lung Cancer & Ashesion 449

It had previoody been estabbalicd ihad Tung cancer was a formidable arard
of arhestos factory workers » and that icmiaation of comployment did nei shaert
the risk: apparently, once suthcient evpesnze had accurred with contmued reten-
ton of asbestos wathin the lung, rnk remaned. 5l focior was of coand irablc

i concern, hecawne a sigmificant numher of nwen were known 1a have wor cd as
' ashicatos invilation workers in the New York metropolinn arca, and man, were ,
i still in the trade. In additon 1o the 370 survivors of the original 1923 ¢ short,
8§20 mcn hed joincd the insulation umoa 7 durning the peried 1943-3567. and
8§79 of them werc alive on January 1. 1963, Togcther, the tvo zroups (onsti
tuted 2 toial of 1249 men who were cither working regivarly as asbesios 1 ia-
tion workers in 1963 or who had been recorded as having worked reguainy at
this trade for shorier vr longer periods in previous years,
Taute 2
MerrERs OF Asnistos Woaneas' Usioy oy Juty ), 1963, ADMIFTED To THE
Union Beroar Decesisfr 31, 1942, CLaSSIFICATION By ACE aND SMOKING HasiTs
ON OR ABOUuT Jasyary 1, 1963 .
PR e SR I P
Never X Curreni Cigaretiz Smokers® - \~<. R ST I
b Smoked  Pipe, Ex- ’
Age Total Regu- Cigar cigascile 1-3/7 i0-19/ 20-39/ 404/
{yr) No. larly Only Smokers® Day Day Day Day
35-39 2 1 — } —_ — — —
40-44 13 2 — 2 — - s 4 .
4549 32 2 ! 5 — —_ 12 12
£0-54 109 12 6 26 3 b 33 24
55-%9 60 6 s 16 —_ 3 20 i0
60-64 42 7 4 15 1 —_ i 4 -
65-69 9 6 8 17 - 4 9 s e R ,
70-74 18 7 7 P i 4 4 3 W -7
15-79 21 ) 7 6 —_ ! 3 i
50-£4 4 2 1 1 — —_ — —
Toal 370 48 39 101 5 17 97 63
* Includes cigaretie smokers who also smoled pipes or cigars.
) Bzlore_1253,_there had_been_ng_regular sunvcillance of these asbestos_
l] vorkcn becaute they.were not aware.of their speciai, risk. "It was considered” -
"““that poltential bencfit mizht be obtained if 2 program of “rezular medical sur- —_—
veillance could be initiated. with speciat Tocus on the principal risks that hsd % .
been identificd, namely, bronchogenic carcinomia, plcural and peritoncal meso-
thelioma, gastrointustinal cancer, and asbesiesis. Of thesc risks, lung cancer
took first place. In addition to the rish associated with asbesios cxposure. a )
majority of the men hud been recular cigarctts smokers (Tantrs 2 & 3). Sach .
history, cven in the absence of ashestos exposure, carricd a lung cancer sk of
its own.* (It was later to be Jearned that the combination of the two facrors,
asbestos cxposure and cigarctic smoking. resulicd in many more hung cancers
than would be assumed from mcre summation of the two clicets. with asbesios
exposure sharply increasing the Jung cuncer risk of cigarciie smoXing.* *)
: t laternational Ascociation of Heat and Frost Insulators and Asbestos Workers,
! AFL-CIO, CLC, Locals 12 and 32,
ey ;_.__. e A o e, T T el S ,. e W T it R --
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X-Ray Craner s in Asii 3108 15501 ATI0N WoORKIRS®

\ Onret of Noriral Abnormal Asbieuons (prave)
Cxpovuic (yr) No. (%) %) - St
i 2 3
404 12! S8 94.2 38 5t 28
30.39 194 12.9 R7.1 102 49 1] 2
20-29 77 27.2 718 As 17 4 - E .;
0-9 346 559 441 153 0 0
1117 51.5 48 5 166 126 50

* From Reference 7.

ProsrreTivE CLINICAL SURVEILLANCE

The prosram of clinicai survciliance that was instituicd was based on the
realization that the chest x ray offered the best methed for carly deiceiion of
lung cancer then avaudabic. An initial piiot supvey had demonstrated that the

te coeperation of the workers involved cowd be evpected.” Examinustion faciiltics,
including x-ray equipment. were sct up in the unien halls to facilitate atiendance
of the men; it s not known whether cqusl cooperalion weuld have as readily
been achieved had it been necessary (o site the survey in hospital-based Jocizs.

The nature of the divease under surveidiance reguired several modiicaiions
in usual chest x-ray survey design. First, it was corsidercd that the staadaid
“yeariy™ chest filmy would be inappropriate for many of the group {as ik was
later 1o be shown to be mudequaie for miany other individuais as weil Y. In the
preliminacy survey, chest x-ray cxamination had shown that many of the men, ) - . e e an e
evpecially those with more than 20 vears from onsct of exposure, dlreudy had .

¢ considerable asbestosis (Tanie 4).° 1§ cuncer were found, it would be best to ST
' discover it at a stage at which limited resection, as lobectomy or even sczmeatal
fescction, was possible. Diminished respiraiory reserve might make pncuno-
nectomy unavailabic. even if the neepiasm was otherwise rescetable. Therelore,
scrial ch=st x rays were advised ot G-month infervais for workers with more
than 20 ycars from onsct of cyposure, vearly for those 13-19 yeurs from onset,
and cvery 1-2 ycars {or those with shorier histories of duration from ousct.
Further, rather thun the ususl pesicroanierior filny alene being taken, four (ims
were made at each cxamination, twe in the posleroanicrior projection (one
with increased penctration) and one in cuch of the two obligue projectons.
With x-ray changes of asbestosis predominanily 1o be scen in the lewer jurg
fields, and with a known predilection for asbestos luny cancer 1o be found in
these arcas, it wus considercd udvisudic 1o visualize the Jower lung fields 25 weii
as possiblc. .
Other studics were siavudtancously undertaken. Physical examination, with
particular reference to the chest, abdonien, and aropharynx,” was supplemented
by carcful eccupational, clinical, and smoking hisiories: fingers were examined
for clubbing. although it was recognized that This finding would have far less . .
' diapnostic uiility in the presence of ashestosis than it would for lung cancer in
general: urine, hematocrit, and serum for rheumatoid facter ' were eximined,
and pulmonary function studics, incivding FVC and FEV, were peiformed.
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Alter evaluation of the Radings, cach man was informed of the resa s of the
caamination, and, when reqguesied, aictaned review of the datn wos ¢ 3t to the
.

fadividual’s pene

cohyscan. Conlideniality of craminiaion Josuhs vas caree
fully guarced, wiih nore of the irdwvidual {indiags muade known cithur 1o the
cMpioyer of 10 the umoa, aithovgh siatistical sunuaarics of rosuils were made
avaiiadle jo buth.

In some instonces, in which i was difncul: for the worker to atierr | for the
examination {some reiired and were Living in Canforaia, Floridu, o oot distant
states, and others were residing up 10 150 miies [rom the unioas’ headgaaricrs),
the worker was encourazed to resulaniy visit his personal physician et similar
cexamination and to scnd ihe Nintsy obinined Jor review., Ao, a uaica health
plan included cpporiurity for regular examination of the worker and kis family
in a program of geaerai medicul survenlance, and the advaniages of pasicipation
i sceh survaillanee were sircssed,

Wiien an abnormality was suspected or found, imniegiaie revicw with the
worxer’s pessonal physician was scught, and details were provided. Cicse ¢o-
operstion during the cnsuing spuecial studics was oered, and, in many instances,
the Ciagnostic and ircatment lacnitics of the Mouni Sinai Hospits! were re-
quested and utilized.

Lung CaNtCza aND MISOTHELIOMA, 1963-1974

TFrom January 1, 1963 to December 31, 1974, 198 of the 370 survivors of
the original 1942 cohort dicd. Tae Cistribution of causes of centh was very
niuch the same as taatin the previcus 20 years, bul the pereentages within cach
caiegory and the ralios teiween obsorved and expecled ueaths were agpreciabiy
altered (TARLe 5). Thice factors influenced this change. First, as lhe indi-

TasLe §

Exrectep ano Oosrsvep Deatns wvong 370 NEw Yorx-New JErsiy ASaISTOS
InsuLaTION \Woacrrs, Jasuaay [, 1963 To DeCEMnER 3§, 1974

Expecied ® Obser-ed
Teal deaths . 109.0< 198
Toia) canzer, ail siles 20.58 105
Luryg cancer, €.18 47
P'eural mesotheciioma ©o 1 : 7
Peritoneal mesoinzlioma t 2]
Cancer of stomach 117 7
Cuncer of celon, rectum 2.75 7
Al other cancers . 10.48 16
Asbestosis t 25
Ail other causes §3.46 : 68
Number of men 370
Peisoni-ycars of observalion 3075

* Expected deaths are based upon uge-specific while nale dzuth rate Jula of the
U.S. National (Ulice of Vsl Stagistics frony 1963 10 1973, Rules were extrapolated
for 1973-1973 from mics for 1968-1972.

1t U.S. duath raies not avaiiable, bul these diseates are rare causes of Ceaih in the
general population,
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Dratns anmons B19 Asiision Ixsuration Wokar ks, Finss RIGISTIRED 3N Tl
INsubaTion Worci s Usion Jasvsay b 1940 1o Dicivoma M, 1¥e2. Duaise
Janvuapy 11963 10 Docersomw 34,1974

Numbers of Deuths

Total deaths 54
Total cancer, all sites . 18
l.una cancer
Pleural snevoiholioms
Pcritancal mesothiclioma
Castrointesiinal cancer
All other cancers
Asbesiosis 5
All oiher causes - 31

e Wb e N O

viduals in the cohort aged, the disiribution of death by cause wouid also be
expected to change, even in the absence ¢f an occupationar ditzase snfluence.
Sgeond, muny of the individuals were siill at work in 1963 and continued their
employment. The inlucnce of 1etal cypesure on mertality would therefore be
evident; thiy faclor micht be of particular importance among indiv.duals with
clinical usbestosis,'t for whom additional dust exposure wouid be particularly
disadvantageous. Third, und perhaps mest important, the ‘apsed period from
onset of cifective cxposure piegrestively lenythened, with increasing Iihelihood
of clinical onsct of maliznant dinzase. Because 1hc peninds of chimcal latency
betwween onsel of exposure and ¢vidence of discasc vary ariong ithe scveral
ncoplastic risks ol oczupational asbestos expesure, it wouid be expected (hat
there would be differences in incidenee of these neopiasnys during the decade
of obscrvation. In the evenl, 47 Jeaths of Juny cancer cccurred, while 6.18 had
been expected; thare were seven instances of picural mesctienioma and 2§ of
peritoncal mesothelioma, in addition to 25 deaths due 10 asbesiosis. Also, more
dcaths duc to curcer of the esophagus, siomach, coion, and rectum occurred
than were anticipaled.

We have not ye! analyzed the mortaiily experiencs of the $79 workers who
first joincd the union between 1943 and 1962 and were siind alive oa January |,
1963, These men were younz. inost with considerally iess than 20 years from
onscl of exposure, and their risk of death duning 1903-1974 was llely to be
limiled. Obscrvation shewed that 82 deaths occurred, and TanLe 6 provides
calegorization by caute. Qbwervation of these men continues, and it is antici-
pated that analysis of their mortality expericnce by cause, conirasting expecicd
and obscrved deaths, will be able 10 be uscfuliy undertaben within the noxt
scveral yean.

QOccURRENCE OF 1LUNG CANCER AND MESOTHELIOMA

Altocether, 59 instances of bronchoygenic carcinoma occurred among the
1249 ashestos imaulation workers under our observadion in the New York
mctropolitan arca from Lunuary 1. 1963 1o December 31, 1974, Forty-nine
cases occurred amony the 370 individuals who had alicady been members of
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Tantc 7

Lusg CANCER 1M NEw YorK-Now Jrascy Asagstos [-su1a1108 WORaTRS
. Januany 1, 1963 10 Dicramer 31, i974

Admitied to Union

1943-: 262

Before 1943

Number as of Januvary 1, 1963 370 87
Lung cancery 10 January 31, 1974 . 49 . 1’
Desths due o lung cancer 43 i

the Insuiation Workers' Union in 1942, ard 10 cases occurred amony the
379 vounger mea who first becamie members of 1he union at same time {rom
January 1, 1943 (o Decommber 33, 1962 (Tanle 7).

Raview of the cinical status of these 59 men on Junuary 1. 1975 showed
that 57 were dead: two were auve. One, 3 member of the 1942 cohort, had
beea {ound (o have a bronchugenic cartinoma duning the cunical survey undes-
taken in 1963, Lobdectomy was pesfoimed, and observaiion since has yicldsd
no evidence of recurrence. He stiil works activeiy at his trade. The second man
,oined the union in 1946, In 1972, he sullzred heomoptysis. undenwent lobee-
somy, and has remained weil, Boih men had been reciiar cigarciic smokers,
no insiance of fung cancer was seca 355078 workers withoud history ef reguiar
smoXing. Analysis is now underway io study the eauses of this dismal record.
It is already cviceat that ihe usual ceuses Jor [uiure ia the managzment ef
Bronchogenic Cartinema weie aiso poesant herer in addudion, theic were olhes
factors, such as peripheral location of the neopiasm and cariy pleunij nvoives
menl, imporiant respiraiory insuiciency, and occasional dilliculty i radiologic
diagnosis due (0 concomitant pleuryl and parcnehymial ashestosis.
anivee tarczs of plennal and porioncst miesotnelioma occniied in
the 1922 cohori. and three cases of (hese Ciseases cccuried in ihe mza who
joined the trade mwore recenily. Ail are dead (Tanee §). There was no efleciive
therapy availabie,

T

Taste 8

MESOTHELIOMA AMONG NEW YORK-NEW JrusFy AsAiSTOS INSULATION \WOANERS,
Jasvary 1, 1963 70 Dicussea 31,1974

UCC 016009
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. : Admiited to Union
Refore 104) 1943-1962 -
Nuraher of men 370 879
Pleural mysothelioma 7 2
Dueathe L7 2
Peritoncal mesothelioma 21 1
Deaths 24 !
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. . Seikoflt Lung Cimeer & Asduosios 55
\ Sunriary ann CONCLUSIONS

Fifty-nine ¢ases 0f brenzhiegenic caronomy were shserved anome 1149
athestos jnsulaiion workers foilowed prospectively from Janoary 1, 1963 1o
December 31, 1974 in the New York anetropolitan area. Despiie the fact Rat
ihase men, and their medical atiendants, were weil wware of tieir mish of <uch
dosease, and Ceypite the availabidiy ol 3 stundeed program of radiola,c and
chimical surveitiance, 57 of the 89 rmen dicd. Ui Cicar 1hat survcaanee wd-
erams as withzed were insuflicient fo appreciabiy improve the prozaots u
suehindividuals, AL best, early’Cu

I

osiy of date discare can be said to have teen
achicvad during the surveniance. Far more clecine muactures of precinacal
iupnosis are nceded if antcipated discure in this group at high risk ol cancer
is 10 be eJectively treated. :

The important influcace of the ‘apsed period from ensct of exvtosuic was
evidenl. Forty-nine lung cancers cccurred amoen? ihe 370 workers who were in
the union in 1942, and 10 fung cancens eccurred snwng the 879 men who first
Jorned the Tasulation Workers” Unien n tnig New York metropolitan arca curing

1943-1662.

Nine cuscs of pleural mescihelioma and 22 of peritoreal mesothelioma ! I
were seen. Effcctive treaiment was abeent, and ail 31 were ¢oad at the erd of . : - L.
the study period. Prospeclive surveillunce with the hxeiihoed of eariicr diag- ¥ —r——— —
nosis failed to appreciatiy improve prognosis in this disease.

P
ACKNOWLEDGMENTS

Janet S. Kafleaburgh and Frances Perer mude many important coniribulions .

10 the clinical cnuminatians and surveidiance, The foct that the catire group of ' -

1249 men hay beea successiuily {ollowed is in large part the result of their skill, LA
competence, and dedication, which are gratefuily acknowiedyed.

RCFERENCES

I. Sevworr, 101, 1. Cuirg & E. C. Hanvnwond, 19640 Asbestos exposure and
reopiavia. b Amer. Med. Ass, 188: 22-26.
2. Dotv, R. 1985, Morality from lung cancer in asdestos woraerss. Brit. J. Ind.
Med. i2: Bi-FRé.
3. Harmosp, B, C. 1866 Smoking in relotion 1o the dzath ratzs of 1.06D.C00 men
and women. Jn Epdemiciopical Sindy of Cancer and Other Chrenic Discases.
Monogr. 19; 127-204, Navonal Curuer inshilitie. Bethzuda, Md.
4, Scukorr, L2, ECC Havevtoro & 3 Coivke. 1968, Asbestos evposure, smoking
and necplasia. J. Amer. Med. Acs, 2623 §05-112. .
5. Hasatonp, B C.& LI Shimerr, 31973 Relation of eigarctic smoking 1o rivk - : .
of deaih of asbeelon-anacialey dise.ss umpens imsulation workers ia ths Unitzd
States. /o Uiolociea) Efecte of Astestoy. E. P Uopuveks, ct ai., tds, [ARC
. Sc. Pub. INo. 8: 209-216. Lyon, France. -
6. Boucor, K. R.. D. A. Coorrx & W, Wiss, 1970, The hiladelphia pulmonary
’ neoplasm rescarch projeet. Med, Clin, N, Amer. §4: 549-553, _
. Stumsory, 11, ) Couke & E. C. Hastaond, 1965, The occurrence of ashesiosis
- among insulalion workers in the United States. Ann. N.Y, Acod. Sci. 132
13%-155. :

el

UCC 016010 .




\ 456. Annals New York Academy of Scicnces

8. Wiiss, W, H. Sunsan & Ko R Rorcor, 1975, The Philwiclphia puimonary
neoplasm rescasch project. Thwarting Dawrs in perivdic sereening for lung
cancer. Amcr. Rev. Resp. Dis, 111 239-297.

9. Seusoir, I, E. C. ilawvose & 10 Cuwng, 19700 Mocaaty eaperiences of
asbestos insubition workers. Ja Preamucnniosis, Proceedings of the Interna-
tional Conlerence, Johanncidsure, 1969, H. A, Shupiro, Ld.:37-69. Oxford

. Univernsity Pross. Capctonn, South Afniea,

10. Prewis, B, E. C. Viclant & [ ). Srunorr, 1965, Rhcuwnatod freor in serum
of individuals caxposed 1o asbesios. Ann. N.Y. Acad. Sai. 1320 112-120.

11. Danix, M. E. ROA.Hamn, AL S Tumsariy, AL Moura & 101 Svunorr, 1970,
Pulmenary function and radiogrnphic changes in 398 worlers with varying
duration of cxposure to asbestoy J. Mount Sinai Hosp. XXXV £92-500.

T B 5
e TS .. »~ [ U S o mas

UCC 016011




