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The attached summary of a Conference on Asbestosis
is a ""Trip Report'' to us by Dr. G. J. Stopps, of our Haskell

Laboratory. It is such a timely and interesting report that we

are sending a copy to each of our Plant Physicians. Please note
particularly the last paragraph of page 6, If any of you feel that
there is any particular question in this regard, we would be

pleased to hear from you.
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TRI? REPORT

Sonference on Bilological Effects of Astestos
neld Monday, Tiesday and Wea.esday, October 1%, -G sand C1, 1. G
inder the aus;ices of tne New Yorx Academy of 3ciences
tne Section of Biological and Medical Sciences

althouzn tnis was a well-conducted and well-atteaded meeti:, o -
tnere deling some truree to four hundred persons present at almoat
every session, there was also a feeling that there were several
<nosts cresent at tne banquet of information .resented. No doubt
trls feeling largely stemmed from the fact that out of some ©2
~apers given, ouly two of them were given by .eople connected witn
tne asbestos :ndustry :n the U.ited 3tates and Canada. whereas
there were seven g lven by representatives of the aabestos indusiry
i Britain and a further tnree or four .apers were  iven by i ersons
conrected witn the asbestos :Lndustry in South Africa,

Prom the point of view of the Du Pont Company as a whole, -ne
naln interest of the meetings was in drawing attention to the fac:
tnat asbestosls and complications of asbestosia have now been
found in ersons wno would ot in the ordinary way come to mind as
teing e osed to asbestos; that is to say, they do .ot work in
astestos mines, asbestos mills, cr asbestos textile factories.
U.iderlining this relatlively wide ex;osure of ,ersons t¢ asbestos
was tne worxk of I. J. 3Seli«off from the Mt. Sinal Hospital, New
York, who nas been studying the workers .n the insulation trades '
New Ycr« Clty. The investization reported concerned 1522 members
of tne International issociation of Heat and Prost Insulators and
ABLEBTO8 workers .an the New York-New Jersey metropolitan area, The
study lacluded every individual who was a member of this union on
December ‘1, 198z, or wno Jjoined ty December 31, 1y6z. Two nundred
siity-four men were dead on January 1, 1962 and 42 nave died since,
racn deatnh was studied, One thousand two hundred fifty-eignt men
were still alive and 1117 of these were examined, This represents
85.9% of the population at risk. Clinical, radiological and
. dlmonary function examinations were alsoc made of these men. X-ray
rancing of the degsree of asbestosis yresent in four grades ranging
from . Lo 2 ind:cated that in those naviag J to & years of exposure
to asvestos, 89.69 nad nc asbestosis .resent, while 6% had .rade 1.
wnereas witn &l or more years of exposure, %4,2% nad grade :z ~
ascestosis and only 5.8% nad none. In an analysis of 3C7 consec.itive
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leaths among asbestos insulation workers, 53 were found to nave
carcinomas of the lung, 9 nad mesotheliomas of the pleurs, 35 had
carcicomas of the zastrolntestinal tract, and 27 had neoplasms at
other sites; 17 of them had asbestosis confirmed at autopsy. The
conclusion of this paper was that pulmonary astestosis was a
slgnificant risk of insulation workers in the United States; and
1t will be noted from the above figures that this paper touched
upon the point developed later by other workers at the Mt., Sinai
Hospital that the risk of carcinoma, either of the respiratory
tract or of the gastrointestinal tract, appearsto be significantly
sceater amongst tne insulation workers than amongst the general
population,

At a later session E. C. Hammond of the Mt. Siral Hospital
group further underlined tne unusual ocourrence of carcincmata
anongst the insulation workers, Pirst of all he noted that in a
prospective study of 255 consecutive deaths amongst this group of
ingulation worxers carried out over the years 1543-1662 that the
total number of deaths were :ncreased (otserved 255, expected 2C4)
as were deaths caused by cancer of lung and pleura (observed 45,
excected 7) and stomach and colon (observed 23, expected 1C),

Dr., Hammond then updated nis information to include a total of {7
consecutive deaths from January 1, 1943, to August 30, 156&, This
updating of his statistics did not materially affect the standinzs
but did serve to underline the fact that deaths due to intra-
abdominal necplasms were 2l1sc zreatly increased over what might
nave teen expected if the death rates of the general population
had prevailed, Dr., Hammond pointed out that for a variety of
reagons the accuracy of diagnoses of sastrointestinal tract
neoplasms i8 coften insSecure. In two-fifths of the 49 such deaths,
aralysls of all of the available data snowed tne diagnosis tc te
gresumptive only. This was especially true of stomach cancer

(8 out of 13) and generalized abdominal cancer (& of 7). Therefore
it 18 possible that reritoneal mesotnelioma may Le even more

common than the 5 out of *07 deatns recorded., In addition to tne
necplasia amongst the recorded deatns, there were three men alive
with «<nown neoplasms {1 lung cancer, 1 pleural, and 1 peritoneal
mesotnelioma), as well as one apparently cured of tongue cancer,
one of cancer of the colon, and tnree following successful resecticn
:f localized lung cancer found in tnis survey. In questions &t the
end of this oaper, Dr. Harmond trought out that the group of
workers nad presumably not been more intensively studied from the
rathological point of view tnan any other similar group of workers
in anotner ‘ndustry since until the publication of tne results
tnere had not teen any particular cause for concern that the
asbestcs insulation wor<ers were snowing aa abnormal incidence of
neoplasia,
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£ regort from Turner Brothers Asbestos Company, Ltd.,
Rocndale, England, and .resented by Dr, J. P. Knox, snowed a
g2 mewnat Tore optimistic story when sultable dust _revention
Tegulations were latroduced and enforced in the astestos industry.
I~ a mortality study of workers in an asbestos factory carried out
grior to tne enforcement of the Eritish Asbestos Industry Regula-
tions excess mortality amongst workers employed for 2C years and
Jdpwards was otserved. Lung cancer in assoclation with astestosis
was responsible for a considerable proportion of tnis excess. A
study of a group of workers f{rom the same factory exposed since
the regulations went into effect shows a reduction in mortality
rate without an excess of lung ocancer. Dr. Hammond had zolnted out
-0 nls paper tnat the extreme rarity of pleural mesothelioma in :tne
ceneral copulation meant the finding of even 2 very few cases ‘7 a
sarticular study n Industry was hignly significant, -

Dr. P. C. tlmes of Belrfast, Ireland, tac<led the .rotlem of
mesotnelioma {rom another _.oint of view, He had studied 42 cases
of .leural mesothel:ioma found in his department in Relfast over
tne cast l4 years; tne jopulation at risx teing about tnree-quarters
of a million people, 4 positive history cf exyposure to astestos 2t
worxk was obtained in 22 of the cases compared with osaly & of 32
ratched controls, Asbestos todies were fouad o the lungs of 88%
of catients witn mesothelioma of the . leura, ZC0F of _atients wictn
carcinoma of tne tronchus and 20.5% of patients dying of non-
maliznant disease., The frequency of findiag of asbestos d»odies 'n
tne ilung is8 nigner (z7%) in men dying of non-malisnant disease
tetween o0 and by years cf are who went 1nto :ndustry between iv.5
and 1915 than in the 50 to 59 aze zroup wno started w~ork tesween
1415 and 1925, Between 1Gu6 and 1923 over 1000 tons a year cof
toiler composition were imported into Belfast compared with &CC
tons & year at other times, This boiler composition was an Lnsulat-
ing material containing a considerable ;roportion of asbestos riter.
Dr. Elmes pointed out tnat tne latent periocd for the develorment cf
~leural malignancy after ex-osure may be up to forty years 8o tnat
‘ncreasing numbers of cases arising from exposure can be expec:ed
for many years to come.

Dr. Wagner, of the M.R.C. “neumoconiosis 3esearcn Unlt,

lamorgan, Wales, British Isles, noted that an assoclation tetwee:n
asbvestos and pulmonary malignancy was now zenerally accegted,
More recent irvestization nad snown that there was an !‘ncreased
incidence of pleural and -eritoneal mesotheliomas occurrinag in
reople occupationally or environmentally exgosed to asbestos dust.
In some of these cages the exposure -as been extremely slight and
not sufficient to produce the nistological features of asbestosals,
The only .athological evidence of expcsure has teen the .resence =f
ascestos bodies or fibers in the alr spaces, In 3South Africa more
than 130 cases of this tumor nave been confirmed histologically.
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Nearly all of tnese cases ~ave Leen conf.ned to one asbestos
mining &rea. The majoriiy of tnese _eopjle were ot employed 0 S
tne astestos zanufacturlnag lidustry. Chemical investizations nave
aoWn tnat olls containing carcinosenic nydrocarbons are sresent
raturally in this .articular type of asbestos.

Another study taging much the same approach as that reported
ty 2. Elnes of Zelfast was reported by Muriel Newhouse of the
London School of Hyslene and Tropical Medicine. Dr. Newhouse
reported on a series of patients attendinb a largze hospital in the
east end of London. Dr. Newhouse's patients were divided .nto two
Zroups; the first consisted of 83 satlents in whom the diaznosis of
mesotnelioma had Deen confirmed at autopsy or by biopsy. In all
but seven the .aat cccupational and domestic histories were obtained
In 1 ,atients tne tumor was perftoneal :n orizin and in 62 it was
pleural, The earliest recorded deatn was 1417 tut only ten of the
series dled before 1550; S5% of the males and 42% of the females
died under the aze cf 5, The Interval tetween tnhe first exsosure
and development of terminal illness ranged tetween 16 and 55 years.
tne mean was 37, The second group consisted of 76 catients at =he
same nospital, matched by sex and date of birth with those :traced
in tne first ser!es; 52.6% of those suffering from mescthelioma nad
ceen exposed to astestcs as compared to 11.8% of the control group.
Three main typ.es8 of ex.csure were recognized:. work .n factcries
manufacturing asbestos textiles, insulating materials and otner
sroducts, employment as laggers or ifnsulators, and exposure to duat
trougnt home Ly relatives working with asbestos, Lizhteen of trnose
employed .n factory work or_wnose relatives were wd?kina'W%.n -

testcy were emrloyed In one [facfory. "~ This factory opeaed ‘n 1:12 =
a1d was until recent years a neavy user of croc.dclite. /s1ll tncse
whose records could te traced worked with this—ty.e of-asbesios,
Amongst the 26 :ratients witn mesotheliomata witn 1o ositive
occupational nistory and no relatives living at home work.ng witn
astestos, tnere were 11 who lived within half a mile of an asbestos
factory. Pive of the ~oncrcl series also lived 1n tne same area,
The dirrerence in the propertion of ratients {n the two series ~as
statistically sic "1fica“t.

Dr. Ian Websater, of the Pneumcconiocsis Research Unit,
Jchannesburg, South Africa, pointed cut in his paper chat altrougn
animal experiments have succeeded :in showing the srowth of a
mesotnelioma-like tumor (o animals in which the asbestos was
-noculated directly into the _.leura, .t nad not been .ossible to

roduce carcinomata by expes: 1; the animals to an asbestos dust
cloud

A further study of rpleural mesothelial tumors from autopsy
records was ziven by w., (lyn Owen, of Liverpool, England. Seven-
teen cases were selected as SC-l examples cf Iilfise mesothellomds,
3ixteen of tnese were ;leural and one was peritoneal. Evidence of
astestos exposure was obtained :n 14 (82%) of the 17 mesothelioma
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cases. None of a similar number of subjects witn cancers of otrer
s.Ces ¥ere «nown to nave nandled astestos. Gf unose siviang an
cccupational nistory of asbestos exposure, five were laggers
empioyed Ty flrms of insulation engineers and two were boiler
ma<ers (snipbuilding). two patients were employed by sackware
manufacturers and had nandled old sacks wnich had contained
astestos, Only two of tne 17 patleunts had worked 1n asbestos
factories, and one patient save & hilstory of close environmental
eaposure naving worked 1n tne offlces of concrete manufacturers
us.ing asbestos cement.

or. willlam D, Bucnanan, #inlstry of Lavour, Loadon, pointed
Sul tnat earlier studles of the®ritiah vital Statistics records
sndicated au apgarent association between the c.reseace aof
asbeatos.s aad the finding of a thoracic tumor; although suenh an
assoclation nad been .ostulated some years before 1%47, it was
telleved tnat tne atudy reported in that year was the first
occasion when tnese findlnes nad been related toc a sizable oy, . o ) -
The .ro.ortions so affected appear to be increasing iun more recent
studies. Up to the end of 1G63, 584 death certificates recording
trne Lresence of aabestosis nave been obtained and annual totals of
sucn certiflcates were curre.atly .ucreasing. The orogort.on also
recordiag a thoracic tumor nas also lu botit sexes continued to
l.crease dilsproportionately co the total number 80 that current.y
over 50% of tne males dyi.g with asbestoails present nave also a
nedplasm, ELven wnen viewed against tne ateadlly rising incldence
of lung cancer .a tne population as a wnole, Dr. Bucnanan felt that
tnere was little doubt that tnis increase was a real one.

L. Bader presented aua interestin.g series of 17 cgses of
employees actively wor<ing .. an ascestos factory ten Years &xo
at wnicn time tne plant .n wnhicn the men were employed discontinued
oueration. The men nave veen followed since tnat time witn serial
ciinlcal, rad.ological and pulmonary fuinction iavestizations,
During the baseline studies, pulmonary function examinations wnen
atnormal, .eveidled the classic findings of tne alveolar capillary
block syandrome, uuiform decrease in lung volumes. well-.reserved
maximum breathing capacity, Jlecreased arterial oxygen saturation
(especially on e<erclse), normal pCOz values, and decreased
diffusing capacity. Hyperveatilation at rest and ecerciase occurred
lu more than half tne cases, and dead space ventilation and
alveolar ventilation were increased. The most seusitive index of
impalred funcetion was arterial oxysen saturation., Sligat reduction
at rest was fouud .n 8ix, and creduction celow $c% was found in nalf
of the workmen 0. exercise, 7The .ost-employment Serisl evaluations
were nade 1n terms of <-ray . roxsess.on, develoyment Or worsening
of dysynea on exertion and furtner zeasurements of pulmondry func-
tica. PFollow-up observations were limited by complications of tne
d.sease being studied, Cf the 1 men studied ten years ago, 8 men
are _.jow dead; ¢ of luug caincer, i Jf pleural mesothelioma, ¢ of
ZA8tric carcinoma, and 2 of pulmeonary asbestosis (core pulmonale),
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and 1 of myocardial tafarction, ine =f the or!:inal worikuen are
still alive, osne following tne resection of a LA‘g 2r lun: zancer.

WO .agzers were presented Oy workers frcm BEritain discusst

tne valie of routine luny function studies., I. the first,

Joss Huat, of Britisn Belting and Astestos, Ltd., Yurxsh‘re,
England, -ave tne results of routine lung function studt sn 813
employees 1n an hBtGSCOB ~rocessing factory. Routine worx -0 tnis
fleld of luns function was started in July 1560 ‘n an asbestos
textile plant .a tne aorth of England. The a‘m was Lo create a

set of sormal fi ures for lun, compartment values, .as transfer
factor coefficlents, GCX wixi ; indices, ventilation > ecercise,
and ferced breatﬁ~“¢ carazitlies, The subJjects ised ‘n tnese rests
were volunteers of totn sexes in varyiag age and stature Lrougs

from departrments otrer than tnose processing asbestos, These
resulty were tnen analysed statistically and the re.ression formulae
ttained applied to the resulis of men and women working in those
cccucatlicas exgcsed to asbestos. Pulmecnary fu*c:.c ©e3ts were a.so
«sed aa a gcreer to .revent .eople with lung ‘mpairment from taxing
wp WOrk .n derartrents wnere asbestos dust was ;revalent, Som
difficulties were encountered tn tne tecinning toth .n sublect
response and sampliag tecnnique., But these we:re overcome and tntis
raper Zeals in tre main witn the technligue and resulus cttaln cd

cver tne past tnree years,. Tie evidence ;olnts to s significan
decrease in :as transfer and vital caracity tefore ang ~ad:cl:;:: L
cr clinical 8L{.78 are evident.

ag

Tre otner _a;er given ty M. L. Thomson and ¥. J, Smitrner, froa
tre London Scnool of Hyslene aad Tropical Medicine and from la,e
Insulaticn and Astestcs Ircaucts, Ltd., London, Eagland, fandicaced
tnhat lnspiratory capaclity and vital caracity were tne ltest
d.scriminates of astestosis amongst the many pulmonary furnction
tests Jised.

It would ajpcear from tne concensus st this meetir s that :tne

isk cf .ersons not 1ormally tnought of as engaged ln work witn
astestos, and certaialy act tnougnt of as btelns 1n ~ne astestos
industry, is .reater than was origically thought. This fact should
te borne {n mind and embraces rot :nly tne cerson's occu;ation sut
also his nobbles - for instance, a 4 reelfl wor«er at : me

can have A material saxzosure ‘o as*eatos dur a3 home insula?t .
Sirce tne zrognosis fora di@incééd s.eural mesotnelloma ia ettremcly
ccor, varying from a few wee«s tc one year, 1t !s important tnat no
re*scns witnin the company anould se ex.osed tO asbesros whetner as
frang astestos fiter or Jch materials as
lnsulatlion, la¢011¢, astestos bement etc. It t8 alac of course
Important to ;resent tnis tyse of ‘anformation Iin .erscective and -.ov
TS caise un due alarm since tnere ‘8 no reason to belleve tnat gcod
.ndustrial nyzsiene gractice sucn as :tne use of masks when cutting
astestos or using .owdered or fibrous asbestos  roducts is nct
comrletely efrective :n ,reventlig later disease, It is wnether
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cr not astestos {iber penetrates Lhrougn the respiratory rassases
that matters and ot tne classificatlion of the man's occugation.

Fo. .ersons whc would l.ke more _aformation on this togic,
tne atstracts of the Conference on the Blological Effects of
S3testos are available from tne writer and 't !s expected that the
~Toceedings of the conference will be published within the year.

GJS,dye
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