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Buildiag teades insulation workers have
refatively light, intermittemt, exposure to
ashiestos. OF 632 insulation workers, who
enteréd’ the trade hefore 1943 aml were
traced  throwzh 1962, forty-five died of
cancer of the lung or pleura, whereas only
6.6 suclt Jeaths were expected. Three of
the pleural tumors were mesotheliomas;
there was also oue pecituncal mesothelio
ma. Four mesotheliomas in a total of 255
deaths is an exceedingly hizh incidence for
such 2 rare twmor. In addition, an unex-
pectedly large number of men died of can-
cer of the storuach, colnn, or tectum (29
compaced with 9.4 cxpected). Other can-
cers were not increased: 20.5 wece expected,
21 vccurred. Twelve men died of asbestosis.

LTHOQUGIH PULMONARY CARCINOMA lLud
LL been observed in the earliest studies of asbes-
tmxs, association between the two' conditions was
fiest “suggested by Lynch aad Smith in 1935."Ad-
ditional reports of ‘such hssociation falloived. Per-
haps the most striking data was presented in the
annual report of the Chief [nspector of Factories
of Creat Brtain for 10357 Every death with as-
bestosis in the files of the Factory Department,
from the first recognition of ashestosis as a disease
entity, was studied. Altogether 363 such deaths
were recorded (1921-1933). Sixty-five or 17.5% were
found to he .lcmmp.mu:d by cancer of the ling or
pleura. Doll, " aftee reviewing the problem and add-
ine data of his own, concluded _that lung_cancer
was a specnrc industrial hazard of heavily e\poud
'1_@_.)(:5{05 \\mn('r.\_.

Nevertheless, some investigators have held thae,
while these obscevations might be suggestive, they
did not establish an increased incidence of cares
noma of the lung in pulmonary asbestosis, and
further, that the association was unproved.

The f(u.tur of selection was cousidered a paten-
tial weaknews in evaluating reports af antopsy
scries. [t was noted that complicated and unusnal
cases would be more likely to come to antopsy,
thus aising the appurent freqneney of assocned
lung neoplasns.® Farther, w was angued that e
topsy statisties, whicle dewde wath particular gronps
of those whe died, do nat reflect total [mlml.mmn
of ashestos workers.? Additional reservations were
based on the frvqm-nt abseuce of data regardinyg

1eom the |)nn.m| '-( llu-vu e Dhveea n,
sad the Depastusent of Pabology, 5wt Sinas Hegeta

Re wl belure 2 paot seetme o the wotaong an eadintogey ol doe.
af the chirst il the Amencan Cotee e of € hese Phy ovany 8 fe
T12th Anaual Meetand of the Auntern in Medieal Avociatinng, Athatig

City. N), June 17, 1463,

l‘. g, u‘.... nt n[ Ay B -(.,u.r_

~

—— ~— — —

.

exposure, smokig hubits, aud persona! e tory, on
the sizc of series, wndl on m..d;qu.ﬂc i s.ulo:."'.r
verification in some cases.

Within the last few years @ nennber o addition-d
probleins connected with astestas exposuge B

nppeared, makiag clarification and tesalution of the

foregoing statistical wneeetuinds a0 matter of den-
siderable concern. Fisg, thre By boen ey
increascd use of the vanous types of asbester "
five-fold increase in world vtilizauon of this .

of minerals, fram 500,000 ton. th 230044 tons per

cyear in the last 30 vears), o well as o oereath

creased number and vardety of induste ol appina-
tons of ashestos {over 3000 L ch vy now
corded). Second, nspucion by Lieen prowing G,
malignancy associated with tabestos ex) osure mav
include neuplasuis other o creinonne of ©° -
leag, Thas, @ wiasificant :devasiip bas Ve
claiimed between diffuse ravselienarma o the piee
and perinnem and ashestos r\nn\uu-“

This communication is ctnoemned witle mne:-
gations undertaken e study the foilowing fuc..
{11 the mecidence ot deaths e w o subiconeen
cinomd among a group of woders exposed te
bestor under “United States wdusteial- conditia
in the past several decndes, “28 whetier or not
such individuals wouid alse ' found 0 have
inercased sk ot othier neoplasia, and 33 whethie
suclt 1isks would be present e an dnddustry ot
than the wsbestosspeoducing o whestos-praducis
industries, with swhich st tepuns o the pat

have been concern b Lot o b woadd st o

e.\.s.u‘ll)’ represent the et Lede, 1abdy Lot
bestos eypostre at this teae Furtien st was iy
that stady of woindastis wall whestes oo e
of limted estent wned inten wy woundd e L
lisht o the patental |um)luux asocated wata

minal eaposare to ashestos,
Matertals aad Methods

Onr anvesiizaetann lave boen concened v s
1522 members of e Ashostes Warkess Gann o

the New Yok reetrepobten anLomemnt L. 0 New
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Guiors, iy aneeniers oo dalinn weia 5 s
rety 6l osdusiiae, mcieds shpiaaddues Catnind
. thev are oten o L
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© The New York local, ay the "Salamander Associa-

pon ol Boilee and Pipe Felters,” was the first union
of msolation workers in the United States, It amal-
camated with other lacals as the current Ashestos
Waorhers Uninn in 19120 The stability of this union
huas bees aeflected in the stability of s members
chip ralls "Nace a pipecoverer, always™a pipecov-
veee has heen of epidemiological importance to us
aned lus made this group of men particularly suit-
Ahle ten the study of long-term effects of asbes-
tan holation. Unlike unskilled warkers exposed
1 ashestas inlialation in poorly paid industries,
there i little Inbor  turnaver among  insulation
sorkers. Accurate employment records are main-
tuncd by the union, which has also been con-
cernetd with health problems in the industey.

The trade was badly hit during the depression:
some wen had to drop out and very few were
added during the 1930°s. By the end of 1942 the
umon rolls consisted mainly of men with cousid-
crable evperence, plus a few who joined in 1940,
1940, and 1942, Between 1946 and 1962 union
membenhip increased substantially,

Soree of Data.~From union records, a list was
preparedd of every individual who was a member
of vither of the metrapalitan locals ou Dec 31,
1912, o who joined between that date and Dec 31,
1962, No one was omitted, whatever hiv subse-
wuent wark history, The 1942 list included 632
nen. S90 men joined after 1942

Pevamal data were obtained from wiion records,
anel Hue wark history of cach man was detailed,
mdudioss withdreawal from employment (war ser-
vce, sther emplovment, retirement, illness V. These
data wave the baselive for cudealatinn of the onset
al dutation of exposure, For members wha B
‘hed. records of the Health and Welfare Fund pro-
vded dize and place of death, Copies of death
ehificates were obtained on all but one of them.
\utopsy pratocols, histological specitens, and hos-
pital recards were obtained and reviewed in those
deaths approsimately one hall, in which the ter-

Csmnal dllsess had occurred in a haspital,

Statistical Analysis.~Previous studies have sng-
gestedd that neoplasia associated with ashestosis sel-
dom necurs until 20 years atter fiest esposie to us-
hiestos dust. Therefore, we decided to limit the
prosetit analvsis to men with snch an eaposiae
history Ouy complete recards cover all muzmbers
of the woon {including active aud retired mem-
bers, bath dead and  alive) during the 20-vear
pennd fran {an 1, 1913, thoueh Dee 31 14962,
Himievor, with few exceptions, the only men with
@ nstone af 30 years or longer since fiest exposure
to avhectos were the 632 mien on the umown olls as
of JJ‘II I, 1943, (The cxceptinus were a few men

1

w pnned the wnon after fan 1, 1913, hat who
viad heen employed preciously as ashestn sorkers
T'\;-.\‘ here.) Ot these G32 men, 235 died before Jan
<163,

/
/
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Tonte 1.—-lan-Years of Expenence of 632 Ask. vine
Workers Exposed to Asbestos Dust 20 Years or Longer

Yeasrs
—— A e s - —
711 i213. 19%). i3
1947 1952 1957 1962
950 13S0 0 0
230.8 A86.5 791.5 /0.0
1395 2K $370 125
3ns 2640 980 £372.5
33?0 333.0 1160 L3S
60 64 2219 3415 3¢t 0 2550
: 1270 i&1 0 286.0 230.0
ala 118§ 132.0 192.5
315 70.0 705 0
59 185 s 7318
3s 20 €0 11.5
Totals ......eee.. 1,912.0 2,478.0 2.011.0

2.316.5

Of these 632 men, 339 had bLeen exposed to as-
bestos dust prior to 1924 In ather words, us of Jan
1. 1943, 20 veurs or longer had clipsed sitee: these
339 men were finst exposed. The remainns 2973
men reached the 20-years-since-fisst-exposnee point
at some time after jan 1, 1943, and before the end
of 1962. The 339 men wha were fent expued prioe
to 1924 were counted meaci oF the 20 v eans {or
up to the time of death of thase who died). The
293 who were fiest exposed in 1924 or later were
counted only after they cached the 20-yeury-vinee-
frst-exposure point (thase who died being dropped
at the time of death). \When the statistics were
completed, we found that we had records covering
a total of §,737.3 mun-vears of expeiience of men
with a histary of 20 vears or loager since first
exposure to asbestos dust,

OF the 8,737.5 man-yeurs, 1912.0 were in the five-
vear period 1943-1047; 2478.0 were in the period
1948-1932; 23365 were in the periad 1933-1757;
and 20110 were in the periad 1938-14962 Table |
shewes the age Jdistibution of the inunavears in
vach of these Gve-vear penods. Tuble 2 hows (1)
the average awe-oecilic death rtes of Wb US
wihite males diuing caddi of these periads, wd (22
the average aze-speafic death rates from waneer af
the lung, pleara, medistinein, wnd trachea aeony
US white males dinmg cach period, s repotted by
the US Natiowal Qffice of Vital Statisties,

The manevears weos then multiplicd by the: euee
responding teported UGS death rates Lo wseertain
the evpeeted number of deatlsy under the wull
hypothesis that the death rates of ashestos warlers
da nat differ from death eates of all US white
males (both age and date beime tahen into consid-
eration). The vesults are sopnanzed o Pable 3.

Results

Total Deaths <Dy the fust five yeus (1943-
L947)_only 28 deatiy acenied unangg the asbestor
woikers, whereas 39.7 deaths wandd have - ceusied
b thetr wg-specific death rates been the samge
ATor all'US white males dindng those s curs -
ble 3)7 In other wouds, at the stmt of the study,

the whestos warhers had below averagze dheeathy

rates. This is by no neans siprising. Indecd, such
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ASBLESTOS

Tabla 2.~Total Deatns and Deaths From Canzur of tnc Lung,

JOSURESSELIRGer ET AL

JASMIA, Apai v DR

8ronchus, Ploura, Mediastinum, and Toachea

per 10.000 White 'M.:les ger Yeac®

. 1943-1947 1948-1952 1953.195/ 1958.1962
Tot Lung Canun To!:\_l Cung Cance'?' Total Lm-r, Canccn .——Tom .-In—::.:"c.._..:-nc
36 30 n T :
55 1 43 t a3 i 42 t
% 2 78 I — - S b o 10 3
133 4 124 5 —11s G 716 R
196 5 189 8 1/8 Hel 178 1
23S 7 281 0 276 14 212 o
435 7 417 11 e T T e
634 6 605 1 535 1 7] ;
ar7 6 91§ 10 578 1 ang T
(WLE! 5 1,353 8 134 e ey .
2,422 3 2,162 7 2017 a 2 134 1.

Y s o ot S S 8 08

*Oeath rates as reparted annuailv by the US National Otfice of Vital Stalhistics A fivn.yedr J.vrage s guiven bises far ¢oca gernod

AvwecsTe

for 1353 1662 1s a projection of 1753.1960. since 1951-1962 rates are not yet dvasaote.
tQeath rates inciude cancer of the lung, broncnus, pleurs, mediastinum, angd rachea, ass:gned La inlernat:ional hist code Mo, 475! erQr

to 1949 and to No. 160:164 thereafter.

is almost always found in the first few years of a
prospective cpidemiolagical study of this type, The
explanation is almost certainly as follows: The 632
men in this analysis were actively employed as as-
bestos workers in 1942. Since disability from illness
ar_other causes precludes ¢ cmplo»rneu’k A trade
of this. tvpe,_these_men were presunnhlv.well (or
at least not disabled)_at the start of the_study pe-
;qu. Almost” any group_so selectad s to exclude
tha_ill nnd dxsnblul Ims a lmver dmlh Tafe™ durim,
Iatwn since ill 'md clxnhlccl pcrson?ln.uc e\tremc-
Jy__)ngh deathTrates.” A scledtive efect” OF this type
gradually wears off with time and largely disap-
pears within fve to ten years from the time of in-
itial selection.

Durine the second Ave-year period (1948-1932)
the death ratc of the asbestas workers was slight-
ly higher than the death rate of all US wiiite males,
ie, 3 observed deaths compared with 30.8 ex-
pectcd deaths. In later periods, the death rate of
tha ashestos workers was proportionately higher.
For the perind 1933-1937, there were S5 observed
deathis compared with 56.6 eapected deaths, and
for the period 1938-1962, there were S8 obuerved
deaths comparcd with only 544 capected deaths.

Table 3.~Observed and Expacted Number of Deaths

- . === Amang 632 Asbestas Workers Exposed to... .

Asbestos Dust 20 Years or Longer

Years

v mmens et b e, TOEAS,

1713 1918. 19%4. (953. 1213
Cause at Death 1947 1952 1957 1262 1962_
Total, all causcs e s 28 54 35 g~ -~ 285"
Observed { 1shestas warkers) i
Cxpected (US winte males) . . 397 508 586 544 2015

Totat ~ancee, all sites 13 17 26 39 25
Qhicerved (dahestos workers)

trpected (LIS wintw malns) 5.7 4.1 130 9.7 365
Cancer ot fungg and ploura 6 3 13 18 a4
Observed (J4%hestas ~arkédrea) .
Eapected (US white mates) oR t.e By 24 66
Canger ot stomach, cotan  asxl N
roection $ 4 h 14 29
QUservea (ashrsias warhers: _ .
Exprcted (LIS winte maies) 2.0 2S 5 2.3 G4
Cancer ot 31l other sites com
bnea 3 5 f 7 21
Observed (ashestos wurkergy .
Ecgected {US winle maies) 2.3 42 ad 50 WS
o] 1 7 12

Asbestosis
Observed (Jsbestos workers)

VU N

hr kst b 2 Sty s sy o i

Cancer of the Lung. Plewra, and Traclo-:. o
each of the four fis c-year penads, fur .nore deatin
from c.m( er of the laow _..lld [m nrd weeng.ed
anong. the ashestos warkers than woald hooe o -
enrred had theie death e from these disenres
heea the same as for all Us white mafes ('l'....:‘. S
Altogether 43 of the 632 el toy svurhers il B

cancer of these sites, wheroas caly 6.6 sucl:

would be expeeted from zenerd Us expetins
Of these 43 deathys, 42 were recorded ws dive o
bronchogenic carcinoma and 3 o aneoplusms ot e
pleura. The pleural neoplasins were all cocosied
as mesothelions,

Thus it was found that the death rate trom can-
cer of the bronchas ad pleuric was G5 tmes as
high amonyg these asbestos workers as in the 12
cral US white male popubitien (both wge and date
beiug laken it consideridion;.

it may be ashed whethier the h.'::h tate of houg
cancer among these ssbestus workery comid grne
sibly he attibuted to an s Ay Lt propertin
of cigarette smokers wanong e, Wi cannat e
sweor this guesiiva docetly, snce we have oo st
heen able to ascettain the cooking hudbits of
men who died.
evidenee indicale Hual noosuad smohing habits can-
not account for the high deativ rate from ung ca-
cer among these wogiers:
We-have dute viewed 320 olthe, Sisuwivving |
membas of the 192 monp. Table 4 vives w
mary of the sinoking habits e this gooep compaeed
with « sanple o men diawn from (ln‘ soarnd
[)(mnl.:lmu of 1121 cosuties in 23 states.” The
fon \lmpl(' iv someswhat - e stace at 137N
the wen who died and does not -
proesent hving snembers of e
it shoves that o substiarte:d

Y.

e

Howewver, the followzgs peeees of

SUlie-

e

uol nchade
clude all of the
wninn NeverHede,
p\'()p("'“(“l (lf ;l.\l.’l"c“’\ wn, :\('l"- Hiever \“I“k"d I
rettes repularhe Cortaady the 032 men i Gue analy -
sis of death rates were not all
sumkcl.\‘.

- I the generzl inade popudation.
death rates e about Gen Guoes w biggh aee o
cigarette smokers 4y amang aousmokers; and the

heavy agan e

langr-c.n e

HeRE3
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- listorv of regular cigarette smokm&. From data in seven times T the expeated incidence. Altogether, i
- 4 prospective study on smoking,' it may be esti- 453 (17.65%) of 235 men with more thad 20 yews ot
£ mared that of all men snoked a pack or more of elapsed since the vnset of exposure died of cancer f i
ir- cizarcttes a day (ie, if all the nonsmokers, cigar of the lung or pleura. i ‘
r -

t
.
NSV s [T

*Sampte 2 men from general paouiation as reported by Hammond and Gachakel ©

death e from lung cancer increases greatly with
the amount of cigarette smoking.” However, a Lurge
proportinn of all men in the United States have

wmokers, pipe smokers, and light agarctte simok-

posure_ta_ashestos by iusalation waitteo, as stu-
icd here, results in a mirked increase o the inci-
(lcnce “of” cancer of the lung, APPROC T i t

These data da not wive the “incidence of aincer

: .l'l-‘_\' l'(‘l'lh‘ .. f’u' e )

-
-
-
L} - :
té val 135, o i AMGESTUY EXNPUSURE=3ELINGIE ET AL ac {
. §
Vo Table 4.=Smowing Habuts of 320 Abestos ‘WVorkers [xiposed to Ashestos Oust 20 Years or Lottt Bt
Compared With Sample of Men From the Generat Populatinn® . : i
'{__..._:- - Smaoked - ’ ‘.,
L = Never Smohed Mpe, Cizar. Histary of _ul
Regulary Never_Cigarsttes — ———Cigacelta Smoainy - r
S - —_ —— . e e ———— it e —— r.‘
&lullu General Asbestos General Asheslay Cornrmeal ot
Wesrkasn, Pepulatien, Workers, Populatian, Warkers, Fopulation, p!
hge Yo . e 7 e . . bl
— 049 _ 93 188° 6 - S L 2 Y I
559 8% 199 b1 99 Mo T s T 11"
049 2013 236 ___lot 162 (AN A S i
13- 25.5 PR Ty 239 627 T me” - ¥

s relitorTe

ers hadd matead, been heavy-cigarette smokers) the of the lung i asbestonis. ;
fanecancer death rate would be approvimately cific condhtions of our investization: o u oup il ‘t
- 3 Htimecas high as it is at this time. men with only intermittent expasure lo saleriale " )
From this we may conclude that even if all our containmz limited wounts (often 2% to %) of :?i 0
nhestos \\Ol'kcl's had smoked a [‘l\.'.‘l\' or more of ashestos under \\()ll\lnlr couditions .,,‘\,“(‘ flom i?!_’_
- agareties a day (and, indeed, from one samiple we very dusty, as in extracting old insulution in closed il
Laow they did not), and if exposure to asbestos quarters, to those with little dlunt CAPONUTE, Ay i {llf.'."
were of no significance, then therr lung cancer building construction in open air. Moveaver, they (,“f"
th rate would have been about 3.4 times as relate to the relatively recent past, in o tradde with 3;{5?12
] b the rate in the general US male popula- the shorter work week of the strong Luddine trade .'
ton. Clearly, the smoking habits of the asbestos uniony, inoan crd when indistey s been aware i
. workers cannot account for the fact that their lung- of pateatial asbestos Tivard and the warkin | poga. '
aneer death rate was G5 tunes ay hivh as that of Lition has had soe conscionsness o peiertisl -E
white males in the gcnt-r:\l pnpu|.lti(m. sk —ssocited  with dost eapostee, hewe Ut J
Gastrointestinal Cancer.--ather ta awe swiprisce, would nut neiessauly apply o wbestos ©omaae
the deatir tate from cancer of the stemach and the in other industies, such as the facony pioduetion
death rate from cuncer of the colon and rectum of ashestos procudis, the asbestos tesbile cadosty,
were l".':'l"-'r among the  asbestos workers than ete, wehere conditions of emplasnient peone e
would be evpeeted from the ates repoted for the quite difterent. Conresalis doonot contiaahies the
US white male population. caleulated in the sane cven hicher mudvuu- of g cancer s et o
wav s tordung cancer. Twelve deaths trom unmn othier wroda s T T e e .
Catteeep oaee (n,-,,-,l snernye e pihe - HOEN
i BAHN I I rm‘} 4.3 .-\l)r‘ct::-(. Seventeen deaths l)l[lu\- Tl rad el ;'- I A AR
: ,“""“ cancer of the calon Tl vectian oeeurted Viesotheliome, Detetnanmyge thas au i ntddd-
’ fuse pleural mesothehomais Cotpieaied !) ‘ll:-:

amornz the asbestos woarkers, as compared with 5.2
wpected

Cuneer of All Qther Sitrs =The cinmbined death
rate from cancer of all sites ather than lang and
["vur-n and stomach, colon, aud 1ectam was ot

!
insecutity of s stologicad verificaton

ome |lhniu"l~ W A cateennisae

tion oi difluse plenrad o

athers st s vy pane

LS

F

Livan 1:\] 1o

inCreased. Ta enty-ane such deaths ocone «l Ao

asheston sworkers, |<_(m§1.)ﬂrﬁ$-n-rrh—"ﬁ-r c\pL 1§ 4]

ta - e af e luwr

Lehed s
[} N

[H1 3310400 o

Whestosis.~Of the 353 deathy, 127 ‘I“" ter o .
EN IEN{FEN (prlimonay e \..':-u TR R
bl Tl et e e - !
L D P T P T A - e T
U I]’ A I NOREY e . M)
( anunent ¢ X
. . . - 1. ¥ {-,4
- P b saciivl
H -t - R r) t_ mh AN
C are fnernirt of the Lz . PR . ;;"(?’:-i ,F—S‘Ag‘?'%
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grosving anmber obf repaves of adividoad coaves
suggests that these tumoes are perlapy becaring

LA, Gl o

L daar to e asirestos Lactinsy Ty i s D
mitraved o the findaer of Camne Lecelliam e

-relatively  frequent complicatsof ashestos—tx=———rus¢ tmon cesdents ob @ ity newr o e |-

posure,

Our observations in this series are similarly sug-
gestive. fn thave of the 235 deaths amang the men
whe had warked far 20 years o0 -.ore, the exum-
ining pathologist considered the death due to dif-
fuse plewrud mesothelioma, and in the two cases in
which we have been able to review the histologieal
material, the histalogical appearance was that of-
ten so categorized, and ashestos bocies were pres-
ent. This_incidence_of _more_than 1% of deaths
fromy plerral_mesothelioma_is_steikingly high~for 3
tumor_which is generally considered to be extreme-
ly rare. In one case in our senes patholugical ‘ex-
ammation suggested diffuse peritoneal mesotheli-
oma. This single experience is tuo fragmentary for
evalnation,

Castrointestinal Carcinomna.~lIsolated instances of

_ gastrointestinal carcinoma in the presence of as-
hestasis have been hnown, but there have been no
data to indicate that these were more than coinci-
dental  findings. Among the asbestos  workers
studied here, cincer of the stomuch, colon, and
recttnn was three times as frequent ay expected.
These data suggest that there may perhaps he an
etiological relationship between indistrial asbestos
exposure and carcinoma of the gastrointestinal
tract.

Fncironmental Ashestos Exposvre~The recent
demonstration, by South African ® and Dritish ™ in-
vestigators of pleural wnd peritoneal neoplising
among individuals who had chance cnvirommental
exposure to asbestos many vears hefare raises the
very important question of possible widespread
carcinopenic air pollution. The posbility of en-
viroamental exposure has long been known, Soon
after the initial clarification of ashestoas us o clinic
entity, [addow ™ demanstrated ashestos hadies in
a man not employed in the industiy bat fiving nest

livn fuctare, What is new, however, is an e
ciation of the poteatial extent of the problea.
Thonwon and assoviates '? have repacted the fre-
quent findings of asbiestos Lo-dies in the lunes of
urban dwellers. Among 6,312 individuals x-rayed
oan arca about an asbestos mine in Findaod,
Kivitunto " fonsnd 499 cines of plearal cadeili wtion
of the type chiaracteristically <een amane anlestes
warkers, without obvions cause. In a cotpacadle
aea without any asheston mine, no @ines were
found wnonyg 7,000 persons vaaved. [t shoudd e
noted that these were not people who worked i
the minc—=nane did=but, rather, were farmess
housewives, and athets who hived in the gensoal
location. fn one »ubject wha cutie to atapey,
polarized-light mueroscapy denonstrated  asin - o
fibers in the liaee Simifuedy, the Tute of wooae wcaz
ing near the mine also shaved the presence of
ashestos,

A particulir variete of G conmental e
may be of even greater coneon Asbestin evee e
in industry will uot be taieed o tae partioia,
craft that utilizes the matenad. The bt fii s
do not respect job chosifications, Thus, {oe o0 -
ample, insulation wakers viooubredly dlaae £
exposure with  their worlinites i othier tin
intimate contaet with ashestos 1 posalde fur clee-
tricians, plambers, sheetanetdd workers, stewnfit-
ters, labarers, carpenters, hoiives make o, wnd fore-
anen: perhaps even the supevising achiteet shouldo

B

be included.
1 E 100th St, New Yok 10029 2 Dr. Sehkofi).

Thiv ctudy was supiated Dy the Plediti doseanddy Couas
al of the City of M ew Yorl,

Caaperaiieng e this anvestiaton e Lhee v oem
Srers ob the Intomatienal Asan o doa ol 2 doEpaea
Taseabatoses aned Aebieston Workees, S8 s nncton 100, et LY
olficers and tmaendieesbip of the News Yok ated Newarh, M E
lacals of this Cmon.
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MEDICAL INTELLIGENCE

ASBESTOSYS IN A WORKER ENGAGED
EN-AUTOMOBILE UNDERCOATING

Henmicnr G. Baucscu, M.D.,* ano
Harouo Baviey, B.S.. Cu.E.t

BOSTON

’I’HE term pncumoconiosis applies to discases of

the lungs caused by inhalation of forsign ma.
terial. A more specific diagnosis will depend upon
correct identification of noxious substances in air
samples, sputum and, whenever possib!e. lung tissues.

unong the occupational hazards causing penumoco-
ME&B' ; estos_Tias_ Beon_identified 1o e etposcd mine

workers, workers handling msufaung “materials_com-

——

pased_largely_of_asbestos, workers in t ‘the | brakc-hmng
industry and workers _engag _g\,a.sbatcs spmnmg,

carding and weayin€\/Although asbestas bodics have
hecn found in the lungs or sputum of patients with
no cvidence of. pulmonaky disease or heavy exposure,?
presence of ashestos“bodics in the lungs of a
..utker in an occupation hitherto not connected with
asbestos makes the following\case worth reporting.
Hursae 1959
C#\H‘Jﬂdk—.

‘- BT automobile mechanic. was admitted Lo
a honnul in the vicinity of Boston on December 15, 1958,
with an acute [cbrile disease. He complained of cough, short-
uct of hreath and yellowish expectoration. I{e had been
weil until several wecks previously, when he had noted the
ctadual onset of productive rough, weinht loss and excessive
latique.

On admission he was febrile and couchine. The temper-
ature was moderately elevated. On physical examination
(hcn:fwgi. a cnngcnimi anomaly of the righit arm and
“cyariosis of the cars.” Rales and rhonchi were present over
both lunes. Thcre was no clubbmc of the fingers. Laboratory
studies showed “‘yeastlike bodies™ in the sputum. Castric
washines were negative for "acid-fast bacilli, and a Papanico-
fagu smear was negative for malignant crils. Blood studics
ihowed 2 hematocrit of 47 per cont, a white.cell count of
10,800, with 72 per cent neutrophils, and 2 sedimencation
rate of 10 mm. per hour. A tentative adinission diagnosis of
prieumanitis was macle,

X-tay fhus taken on the folowinge day thawed diTuse
hilateeal infitteation of the luags by ninute, discrete nodulae
densities and cnnsiderable accentuation of the peribronchiad
perivascular markines, pacticularly of the lower lobes. The
cardiac contours were not clearly defined, Letne parually
olscured by the infiltration. There was coasiderable bi-
lateral adenopathy.

A bronchoscopy and lronchocraphy performed on De-
ceinber 31 showed “tracheobronehitis.” Tharacowme v the
- "sn of the left linqula ua January 5, 1959, cevealed that
lobes had a fine, granular appearance, sucgesting pui-

*Ami rral - lici Duls Univeruy Schond of Muadicioe:
diysw M Qepacuinest of Labee amd

Case Rerort

Tiuene

lndustroes,
1Senior enqineer, Mamachusets Devartinent vl Laboe swd {odisteses.

MEDICAL INTELLIGENCE,

BILLGSCHE AND nAVLLY T

manary fibrosis, Two wedwe biopsies (en tie lingula aas
lhc lawnr lobe shnwrd, tmerascnpically, manvy areas of
forcign-body reaction as well as 3 few 1ypieal ashesios tivers.
The foreign-body reaction appeared most marked around
arcas that stained blue and contawmrd iiaidestuuanle hoe
mogenous matenal. Marked connectve-tissue ceatuon was
presene. Ther:  as no evidence of cancer, uberculuas o
flocek’s sarcoidosis.

The paucnt made an uneventfui recovery, s t'::cr subie
sided and he was discharced on January ¢ creatly improvea.
He® continued 10 have some zreenish tenacious sputum and
slicite shortness of biceath, with wheezing, e returned to
work to the same company and was assigned 23 a gart
distributor in the Service Department. On”re-examinaciaon
he sull had a moderate cough, with slight dyspnea on
exertion, |2 months later.

The occupational_history, revealed thac this man
was engaged in his presenc occupation”ac the same
company as an aujomobile mechanic for ten years.
Previously, he had worked for two years at a saw-
inanufacturing company, where he operated a cold
press, and before this he had worked at 2 gasoline sta-
tion. He had a complete physical examinadon, in-
cluding a chest film. which was interpreted as nor-
mal, when he was first hired ten years before ad-
mission to the hospital.

His work consisted of the servicing of new automo-
biles, essentially from one American car manufac-
turer.

Wirh the exception of fiberglass in small quantities.
no material of significince in occupational diseases
was used by this worker in his job.

In_additon, to his routine duties for the fast six

. years_he_had been engaged on a contrace. basis in

applying_an-ashestos-base undercoating on new cars.

This operation was performed’ in a wing of the
garage measuring 15 by 26 (ggt and closed at boch
ends by wide sliding doors;~wbiich permitted the en-
trance and exic of autonobiles. There were large
windows at one side of this wing. The undercoating
opcr:mon was carried out by means’ 15 of 2 hand-type
sprny gun operated at a pressure of 110 pounds per
square inch and directed against the ugderside of
the raised.. car‘.No mechanical ventilation and ne
raplraton/ peotective devices were in use during this
operation. A considerable amount of the tarry asbes-
tos-base muaterial was dispersed through ‘the work
arca and onto the warker's clothes and face. The un-
dercoating mnaterial was pumped (rom a 35-¢ailon
drum. Lach car required approximuatcly + "'ulom of
the material and thirty to sixty minutcs of spraying
tisie, About 1 to 3 cars were sprayed’ daily by the
paticnt during the first live years, and less during the
last year.

Since the illuess suggested the wossibility that the
undercoating of automobiles was responsible [or or
contributory to the acute pulmouan discase. it was
deemed advisable to investigate the undcrcdating
operation prtscmly pcriormed by many automobile
sales and service agencies in Massachusces. To obtain
background information, contact was made with the
industrial-hygicne units of the large automobile as-
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semblers and ather state nrganizations responsible for * biie raised by means of hvdraulic lift. an oprator

the investigation of occupational health hazacds. The
case htstnr*,' was smnmarized and forwarded to these
orgunirations with a requese far information regarding
wliether simnilar rases had been observed in the pase. .
None of these agencies had knowledge of any similar
experiencer. The information revealed that in plants
atside of Macechuseus, an andereoating compesnd
that contained a rubber or cork base was in use. In
Massachusetts most of the automobile agencies are.
using an undercoating material that concains ashestos
in an asphalt medium.

The undercoating compounds used bv the dealers
included in this survey were manufactured by 3 dif-
{erent companics. The material consisted of an as-
phait base containing approximately 30 per cent of
ashestos by weight. About 10 per cent of the constit-
uents were lillers such as clay. The material was of
a iastic consistence, with a petroleum distiliace such
as a high-{lash naphtha or kerosene as the solvent.

Fifteen diffcrent types of American automobiles

"sold and serviced in Metropolitan Boston were se.

lected for a cross-scctional survey to study the under-
coating operation and its potential hazards. Filty-
five automabile sales and service agencies were visited
to obtain infovination on the number of cars under-

.coated annually, the number of employces engaged in

this eperation, the methods of opcration, the protec-
tive cquipinent woen by the operators and the com-
pasition of the undercoating compound being utilized.

The survey revealed that the number of cars un-
dercoated by these establishments ranged from as
low as 2 to as high as 600 per year. There was a re-.
cent tendency to reduction in the amount of under-
coating as compared with provious years, since most
of the new cars are delivered undercoated by the
asseinblers.

The undercoating operation was carricd on as a
rule by 1 or 2 employces at the close of the workday,

when the operator performed the undercoatiag oper-

ation on his own time. with extra compensation for
cach car undercoated. ‘The loeation of the operations
varicd at the different agencies. In most cases a sce-
tion of the garage ares was set aside for the opera-
tion, which might be p«.rfouncd in an open arca or*
suegregated [mm the main repair operations by means
of canvas curtains uscd to prevent the inaterial,
duung spraying, {row lodging on other automobiles
in the arca. Abouc 25 per cent of the agencies had
separate workrooms used exclusively for this opera-
tion. The undercoating material was usually re-
ceived in 35-gallon drwns and dumped into 275-gal-
lon storage tanks. Under a pressure of approximately
100 pounds per square inch the mastic waterial was
forced through a spray gun of the type used in spray
painting. Parts of the automobile that were not un-
dercoated were protected during spraying by mask-
ing tape. The whecls were removed, and the automo-

I
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sprayed the underside of the automoniie. The actual
spraying operation required approximately Sitsen

to thirty mnutes. There was cansiderable hack yuash

of the naterial. striking all parts of the aperatu,
ircludiag the face. This contamination resulted i 2
rr:lucmncc of workers o underiake this work 15 a
fudletimie pecupation and led 0 lrequent rotation of
workers in this partcular joh. General means of
ventilation such as a wall fan were provided at a few
locations. [t was noted that no special precautions
were taken to prevent the inhalation of the dispersed
undercoating camnpound. Some of the operators were
provided with piasuc (ace shieids or coated their
faces with petroleum jelly. b
Industrial-hvgicne units thaz had surveved the ua.
dercoating operations in the past were interested -ri-
marily in the solvents used m the underepating :na- {
terial. Their analysis did not reveal any sunsranuai
hazard attributable to these soivents. Qur survey was
directed at determining wiiether ashestos consmuud
a_hazard after the prolonsed use of certain undes-
coatng compounds. (\cmospncnc samples were ~d.
mncd during the actual spraying of the under.
coating matcnal The average concentrations varied
front .500,000 to 1,500,000 particles of ashestos per
cubic foot of air. Microscopical analysis showed -hat
the ashestos was present in the form of duse war,
ticles, less cthan 10 inicrons in length. The prese
maximum allowable concentration for asbests
,amc!rs fess than i0. microns long dispery
workmg atmospiere, as set by the Amengan
ference of Governmental- Inuu.strxal Hygicnists, is

5,000,000 partiglgs of.asbesias per cubic foot of air *-

The maximwmialiowable concentration foc long fibes |
greater than [0 imicrous in length has been tentative.

.

ly set in Massachusetts.as 1,000,0C0 Gbers per cubic {.

fout of air. The auncspheric contaminadon due to
asbestos in the operations surveyed, based on avaii.
able standards. was not excessive. It was noted that
in some cases the air sampics pxckcd up asbestos pas.
ticles surronnded by an asphalt coating

Additiunal information about zhc hcalth of cer.’
tain individual operators wad obtained. At establish-
ments where at least 150 cars were undercoated ane
nually it wis recatmendod that an x-ray filn of the
liese (1 by 17 inchinest De raken of cach employee,
cngaged in this operaton. [n some cstablishments
arrangements wete made with the local health uaiy
for free x-ray studies; tn others, the expenses were
underwritten by the ~mployer. Twenty-tive of *he 73~
cmployees involved had such fiims takea. Ail x-ray
studics were interpreted as acgative,

Discussion B

The obscrvations here recorded raise the question;
whether the use of an undercoaung material contain.:
ing asbesies had a direct relation o the chmcal .md

.
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anatomic findings. “I'he material that the patient
usedd camtained ashestos of various (iser sizes in an
aephale hase and was held in a nastic form by a sol-
vent of the penoleumedistillane tvpe. Lung biopsy
revenfedd the peesence ot asbestos badies of chacacter-
tic appearance. The unusnal finding in this case
was the presence of mmerous nmnrphous bluishe.
staining deposits faiely widely ditpersed thronghout
the speeimen and surveunded by inflanunatory and
connective-tissue reaction. The x-ray appearance
of fincly granular infiltration throughout both lower
lobes and the possibility that the sputum also con-.
tained ashestos baclies (“yeastlike bodies™) indicate
that the lung process in this man was of a chronic
nature comsistent with pneurnoconiosis and the di-
rect local action of [orcign wmaterial such as asphalt
and asbestos, This is also suggested by some of the
air tests obtained in the survey.

From the point of view of accupational health it
is significant that the patient, in contrast to the
workers observed in the survey, had been daily and
continuously cngaged® in the undercoating operation
far more than ive years, that no history of previous
lung discase or exposures lo noxious material could
lwe demonstrated and that the survey had shown
that the spraying procedure was accompanicd by
considerahle_back_splash .into . the breathing 7one, “of

IQ'I workcr. .

T crmx-;ccuonnl survey here xcpmlcd inclicates
that_updez. prevailing..m cthods of gperation,_ .ghc use
nf.an_ast asbstos-buc qu_g_rgoaunw whcn hmucd ™
short_cxp ___Jmsuru, 1as_not rcsultcd m “an occupauonal
h:\nrd “However,f s o '___pcrumn I} pc;_formcd cane
lmuously without adequate ventilation and Jnotcc-
lye rcsptratory.cqm;mxcm it tnay c'cposc "the Jvarker
w_sigg _potcnual dangcr of pncumocaniosis.

As a protective measure, it is ther cfore recommend.
el - that workers using  asbestos-hase  undercoating
material over a period of ten hours weekly or more
{or periods-ionger than oue year should observe the

[ollowing-rules:

Pre-coplovinent and periodic x-ray studies of the

.chese, with the use of large-sized films (14 by 17
inches) should he made.

When possible the workers shoukd be rotated.

Approved  respiratery  deviers, with additional
matection for the eyes, should e warn,

Mechanical ventilation should be provided in the
inmediate vicinity of the work area.,

Sumatany

On the basis of a clinicat and pathelogical study
of 1 casc of pneumoconiosis in a worker engaged
in the undercoating of automabiles with an asbestos-
hase compound, a cross-scctional survey of this opera-
tion in the Commanweaith of Massachusctts was
undertaken. Appropriate recommendations to protect
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Hit
warkers with peolongea and eontinnaas exprsure o
this operation are made.

We are indebted to R. B. Farrand. M.D.. of Fiee “bilneeg,
lar prranssion 0 eeport (hic caseand o B L Spactine,

M.D.. pathniowst, l.muauk Hoepual, Fitdddaag, lai eview
af the patholouicai specimens.,

Revexences

:.I')ggte?.’lginl:’urnn al O 1046 pp, 18 ¢ Liale, Grown,
2. Hait, 0. F. Premmacomeans: Industrinl diceases of the i 8
by dwit. 68 pp. Landan: Arnaki. 1957.. P, i' “ag camied

INEPHROTIC SYNDROME CAUSED BY
PROBENECID*

Tioaas F. Frawms, M.+ -
WaLTER S. Morcan. M.D..,, AND
Howarn Levitiv, M.D.§

NEW HAVEN, CONNECTICUT

THE nephrotic syndrotne has been reported to oc-

cur in the caurse of therapy with $#fumlbicer of
drugs including trimethadione,'* parmmethadionen,’
wereurial diureties,! wlhatamide® and perchlorate,
as well as in associstion with sensitivity to poison
oak? and bee sting.®

In the case reported below, the uepliwotic syn.
drome appeared to he. the result of a reaction to
probenccid.T Although proweinuria and renal failure

‘are known to accur in the course of ciironic gout, the

nephrotic syndrome has nat lterctofore heen reported
as a resubt of gouty nepheitis or in association with
probenccid therapy. - - - ——

—~——a, . . .

) Case Raox'r

A 32-ycar-old man was first seen -3t the Grace=-New Haven
[{ospital in January. (954, hecause of acuce arthrits of the
richt knee. Physical examination was nevatve except for the
painful swelling of the knee, The biood pressure was 111/35
Urinalvsis was nesative, The nonprotein nirogen was 18
mg., the fasting hiond suvar {00 me, and the swerums urie
acid on 2 occasions 9.0 mne. and 9.9 me. per 1) mi. The
actite attack of gout responded in 24 hours without specific
therapy, and he was discharced on probenecid, | em. twice
a day, and 2 low-purine diet. Cichteer” dave Jater he ex.
perienced urticana. which suhsided  witen probienesid was
discomtinucd. e was then adviwed ta stop peobeneesd and
tn take colchicine, 1.2 e daily, as juoplivlaxis acains
{urdter acte anacks of wout.

I Maeeh, l‘\)!. probenceid, 1 oo datly, was restarted.
When aext wen in May, 1955, the. patent had gained 10
ke, (22 pounds), but no cvidence of cdema was present.
I'wo wecks later the weicht had inceeased further, and gross
pitting edema was noted. No urinalysis was done at thac
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