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TRIP REPORT

Conference on Biological Effects of Asbestos
held Monday, Tuesday and Wednesday, October 19, 20 and 21, 1964
under the auspices of the New York Academy of Sciences,

the Section of Biological and Medical Sciences

Although this was a well-conducted and well-attended meeting
there being some three to four hundred persons present 4t almost
every session, there was 2lso & feeling that there were seversl
ghosts present at the banquet of iaformation presented. No doudt
this feeling largely stemmed from the fact that out of some 53
papers given, only two of them were given by people connected with
the asbestos industry in the United States and Canada, whereas
there were seven given.dy representatives of the asbestos industry
in Britain and & her three or four papers were given by persons
connected with the asbestos industry in South Africa.

Prom the point of view of the Du Pont Company as & whole, the
main interest of the meetings was in drawing attention to the faot
that asbestosis and complications of asbestosis have now been
found 1in persons who wculd not in the ordinary way come to mind as
teing exposed to aSHEsTOS; tRAT 18 tO say, they do not work in
asbestos mines, asbestos mills, or asdestos textile factories.
Underlining this relatively wide exposure of persons to asbestos
wag the work of I. J. Selikoff, from the Mt. Sinsi Hospital, New
York, who has dbeen studying the workers in the insulation trades in
New York City. The investigation reported concerned 1522 members
of the International Association of Heat and Frost Insulators and
Asbestos Workers in the New York-New Jersey metropolitan area. The
study included every iandividual who was & member of this union on
Decenber 31, 19542, or who Jjoined by December 31, 1962. Two hundred
sixty-four msn were dead on January 1, 1563, and 43 have died since.
Each death was studied. One thousand two hundred fifty-eight men
were 6till alive and 1117 of these were exanined. This represents
89.9% of the population at risk. Clinical, radiological and
pulmonary function examinations were &lso made of these men. X-ray
ranking of the dsgree of asbestosis present in four grades ranging
from O to 3 4indicated that in those having O to 9 years of exposure
to asbestos, 89.6% had no asbestosis present, while 368 had grade 1.
Whereas with 40 or more years of exposure, 952’ had grade 2
aabestosis and only 5.86 nad none. In an analysis of 307 consecutive
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deaths among asbestos irsulation workers, 53 were found to have
carcinomasof the lung, 9 had mesotheliomas of the pleura, 35 had
carcinomas of the gastrcintestinal tract, and 27 had neoplasms at
other sites; 17 of them had asbestosis confirmed at autopsy. The
conclusion of this paper was that pulmonary asbestosis was a
significant 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. Sinat
Hospital that the risk of carcinoma, either of the respiratory
tract or of the gastrointestinal tract, appearsto be significantly
greater amongst the insulation workers than amongst the general
population.

At a later session E, C. Hammond of the Mt. Sinal Hospital
group further underlined the unusual occurrence of carcinomata
amongst the insulation workers. PFirst of all he noted that in a
prospective study of 255 consecutive deaths amo t this group of
insulation workers carried cut over the years 18&;-1962 that the
total number of deaths were increased (observed 255, expected 204)
as were deaths caused by cancer of lung and pleurs (oblorvod 45,
expeoted 7), and stomach and colon (observed 29, expected 10).

Dr. Hammond then updated his information to include & total of 307
consecutive deaths from Jsnuary 1, 1543, to August 30, 1964. This
updating of his statistics did not materially affect the standings
but did serve to underline the fact that deaths due to intra-
abdominel neoplasms were 4lso greatly increased over what might
have been expected if the death rates of the genersl population
had prevailed. Dr. Hammond pointed ocut that for a variety of
reasons the accuracy of diagnoses of gastrointestinal tract
neoplasms 18 often insecure. In two-fifths of the 49 such deaths,
analysis of all of the availadble data showed the diagnosis to be
presunptive only. This was especially true of stomach cancer

(8 out of 131 and generalized abdominal cancer (6 of 7). Therefore
it is possible that peritoneal mesothelioma may be even more
common than the $§ out of 307 deaths reocorded. In addition to the
necplasia amongst the recorded deaths, there were three men alive
with known neoplasms (1l lung cancer, 1l pleural, and 1 peritoneal
mesothelicma), as well as one apparently cured of tongue caacer,
ocne of cancer of the colon, and three following successful resection
of localised lung cancer found in this survey. In questions at the
end of this paper, Dr. Hammond brought out that the group of
workers had presumadly not been more intensively studied from the
pathological point of view than any other similar group of workers
in aaother iladustry since until the publication of the results
there had not been any particular cause for concern that the
asbestvos insulation workers were showing an abnormal incidence of

neoplasia.
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A report from Turner Brothers Asbestos Company, Ltd.,
Rochdale, England, and presented by Dr. J. F. Knox, showed a
sSomewhat more optimistic story when suitable dust preveation
regulations were introduced and enforced in the asbestos industry.
In & mortality study of workers in an asbestos factory carried out
prior to the enforcement of the British Asbestos Industry Regula-
tions excess mortality amongst workers employed for 20 years and
upwards was observed. Lung cancer in associgtion with asbestosis
was responsible for a consideradle proportion of this excess. A
study of & group of workers from the same factory exposed since
the regulations went into effect shows & reduction in mortalily
rate without an excess of lung cancer. Dr. Hammond had pointed out
in his paper that the extreme rarity of pleural mesothelioma in the
general population meant the finding of even a very few cases in a
particular study in industry was highly sigaificant. -

Dr. 2. C. Elmes of Belfast, Ireland, tackled the prodlem of
mesothelioma from another point of view. He had studied 42 cases
of pleural mesothelioma found in his department in RBelfast over
the past 14 years; the population &t risk being ebout three-quarters
of a million people. A positive history of exposure to asbestos at
work was obtained in 32 of the cases compared with oaly G of 42
natched controls. Asbestos bodies were found in the lungs of
of patients with mesotheliocma of the pleurs, 20% of patients with,
carcinoma of the broanchus and 20.5% of patients dying of ncn-
malignant disesse. The frequency of finding of asbestos bodlies in
the lung is higher (27%) in men dying of non-malignant disease
between 60 and 69 years of age who went 1nto industry between 1505
and 1915 than in the 50 to 59 age group who started work between
1915 and 1952%5. Between 1906 and 1923 over 1000 tons a year of
boiler composition were imported into Belfast compared with 600
tons & year st other times. This boiler composition was an insulat-
ing meterisl containing a considerabls proportion of asbestos fiber.
Dr. Elmes pointed out that the latent period for the development of
pleural malignancy after exposure may be up to forty years 8o that
increasing numbers of cases arising from exposure can be expected
for mAny yeaArs to come..

Dr. Vagner, of the M.R.C. Paneumocconicsis Research Unit,
Glamorgan, Wales, British Isles, noted that an association detween
asbestos and pulmonary mlignancy was now generally sccepted.

More recent investigation had shown that thers was an increased
incidence of pleursl and peritoneal mesotheliomss occurring in

. people-occupationally or eavironmentally exposed to asbestos dust.

In scme of these czses the exposurse has been extremely slight sad
not sufficient to produce the histological features of asbestosis,
The only pathologteal evidence of exposure has been the preseace of
asbestos bodies or fibers in the air spaces, In South Africa more
than 100 cages of this tumor have been confirmed histologically.
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Nearly all of these cases have been confined to one asbestos
mining area. The majority of these pecple were not employed in
the asbestos manufacturing industry. Chemical investigations have
shown that oils containing carcinogenic hydrccartons are present
naturally in this particular type of asbestos.

Another study taking much the same approach as that reported
by Dr. ERlmes of Belfast was reported dy Muriel Newhouse of the
Loadon School of Rygiene and Tropical Medicine., Dr. Newhouse
reported on a aeries of patients attending & large hospital 4in the
east end of London. Dr. Newhouse's patients were divided into two
groups; the first consisted of 83 patients in whom the diagnosis of
mesothelioma had been confirmed at autopsy or by biopsy. 1In all
hut sSeven the past occupationel and domestic histories were obtained.
In 21 patients the tumor was peritconeal in origin and in 62 1t was
pleural. The earliest recorded death was 1917 but only ten of the
series died before 19%50; 55% of the males and 42% of the females
died under the age of 55. The interval between the first exposure
and development of terminal illness ranged between 16 and 55 years,
the mean was 37. The second group consisted of 76 patients at the
same hospital, matched by sex and date of dirth with those traced
in the first series; 52.0% of those suffe from mesothelionms had
been exposed to asbestos a8 compared to 1ll. of the control group.
Three main types of exposure were recognized: work in factories
manufacturing asbestos textiles, iansulating materials and other
products, employment &8 laggers or insulators, and exposurs to dust
brought home by relatives working with asdestos. Eighteen of those
employed in factory work or whose relatives were working with
asbestos wers employed in one factory. This factory opened ia 1913
and was until recent years & heavy user of crocidolite. All those
wnose records could be traced worked with this type of asbestoe.
Amongst the 36 patients with mesotheliomata with no positive
occupational history and no relatives living at home working with -
asbestos, there were ll who lived within half a maile of an asbestos
factory. Five of the control series 3lso lived in the same area.
The difference in the proportion of patients in the two series was

statistically significant.

Dr. Ian Webster, of the Pneumoconiocsis Resesrch Unit,
Johannesburg, Scuth Africa, pointed out in his paper that although
animal experiments have succeeded in showing the growth of a
mesothelioms-1ike tumor in animals in which the asbestos was
inoculated directly into the pleura, it had not been possible to
4p§:$eo sarcinomats by exposing the animsls to an asdestos dust
8. . .

. \

© A further study of pleursl mesothelial tumors from autopsy
records was given by W. Glyn Owen, of Liverpool, England, Seven-
‘teen cases werd sllected as good examples of diffuse mesotheliomas.
Sixteen of these were Dleural and one was peritonesl. BRvidence of
asbestos exposure was obtained in 14 (82%) of the 17 mesothelioms
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cases. None ¢f & similar number of subjects with cancers of other
Sites were known to have handled asbestos. Of those giving an
ocsupational history of asbestos exposure, five were laggers
employed by firms of Iinsulation engineers and two were boller
makers (shipbuilding), two patients were employed by sackware
manufacturers and had handled old sacks wnich had contained
asbestos. Only two of the 17 patients had worked in asbestos
factories, and one patient gave & history of close environmental
exposure having worked in the offices of concrete manufacturers
using asbestos cement.

Dr. William D. Buchanan, Ministry of Labour, London, poirted
out that earlier studies of the British Vital Statistics records
indicated an apparent association between the presence of
asbestosis and the finding of a thoracic tupor; although such an
assoclation had been postulated some years before 1947, it was
bellieved that the study reported in that year was ths first
occasion when these fin s had been related to & sizadble group.
The proportions so affec pear to be increasing in more receant
studies. Up to the end of 1963, S84 death certificates recording
the presence of asbestosis have been obtained and annual totals of
such certificates were currently incresasing. The proportion also
recording & thorscic tumor has also in both sexes continued to
increase disproportionately to the total number so that currently
over 50% of the males dying with asbestosis present have also &
neoplasm. Even when viewed against the steadily rising incidence.
of lung csncer in the population as a whole, Dr. Buchanan felt that
there was little doubt that this incresse was & real one.

Dr. Bader presented an interesting series of 17 cases of

employees &ctively working in an asbestos factory.ten years ago
at which time the plant in which the men were employed discontinued
operation. The men have been followed since that time with serial
clinical, radioclogiocal and pulmonary function inveatigations.
During the baseline studies, pulmonary function examinations, when
abnormal, revealed the classic findings of the alveolar capillary
block syndrome, uniform decrease in lung volumes, well-preserved
maxiorum breathing capacity, decreased arterial oxygen saturation
S:lpoeil.ll! on exsrcise), normal pCOp valuss, and decrsased

ffusing capacity. Hyperventilation at rest and exercise occurred
in more than half the cases, and dead space veatilation and
alveolar ventilation were increased. The most sensitive index of
impaired function was arterial oxygen saturation. 8light reduction
at rest wes found in six, and reduction below 92% was found in half
of tha worikmen on exercise. The post-employment serisl evalustions
were made 1in terms of x-ray progression, developmeant or worseaing
‘of dyspaes on exsrtion and further messuresents of pulmonary func-
tion., PFollow-up observations were limited by complications of the
disesse being studled. Of the 17 men studied ten years sgo, 8 men
are now dead; 2 of lung cancer, 1 of pleursl mesothelioms, 2 of
gastric carcinoms, and 2 of pulmonary asbestosis (core pulmonale),
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and 1 of myocardial infarztion. Nine of the original workmen are
$t1ll alive, one following the resection of & lung or lung cancer.

Two papers were presented by workers from Britain discussing
the value of routine lung function studies, In the first,
Ross Hunt, of British 3elting and Asbestos, Ltd., Yorkshirs,
England, gave the results of routine lung functien studies on 813
employees in an asbestos processing factory. Routine work in this
fleld of lung function was started in July 1960 in an asbestos
textile plant in the north of England. The aim was to create a
set of normal figures for lung compartment values, gas transfer
factor coefficlents, 90% mixing indices, ventilation on exercise,
and forced breathing capacities. The subjects used in these tests
were volunteers of Soth sexes in varying age and stature groups
from departments other than those processing asbestos. These
results were then analysed statistically the regression formulae
obtained applied to the results of men and women woriking in those
occupations exposed to asbestos. Pulmonary function tests were also
used as a screen to prevent pecple with lung impairment from taking
up work in departments where asbestos dust was prevalent. 3ome
difficulties were encountered in the begianing both in subject
response and sampling techaigque. But these wers overcome and this
paper deals in the main with the technique and results obtained
over the past three years. The evidence points to a significant
decrease in gas transfer and vital capacity before any rsdiological
or clinical signs are evident. :

The other peper given by M, L. Thomson and W. J. Smither, from
the London School of Hygiene and Tropical Medicine and from Cape
Insulation and Asdbestos Products, Ltd., London, England,- indicated
that inspirstory capacity and vital capacity were the dest
g.:.lcrmm:tu of asbestosis amongst the many pulmonary function

ests used.

It would appear from the concensus at this meeting that the
risk of persons not normally thought of as engaged in work with
asbestos, and cerstainly not thought of as being in the asbestos
industry, i1s greater than was originally thought. This fact should
be borne in mind and embraces not only the person's occupation but
also his hodbies - for instance, & do-it-yourself worker at home
can have & material exposure to asbestos during home insulation.
Since the prognosis for & dlagnosed pleursl mesothelioms is extrexely
poor, varying from & few weeks to one Year, it is important that no
persons within the company should be exposed to asbestos whether 2s
frank @Sbestos fider or asbestos contained in such materials as
insulation, lagging, asbestos cement, etc. It is also of course
important to present this type of ianformation in perspective and not
to cause undue slerm since there 1s no reason to believe that good
Zndustrial. hygiene practice such as the use of masks when cutting
asbestos or using powdered or fibrous asbdestos products is not
completely effective in preventing later disease. It 1s whether
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or not i.bcliol fiber penetrates through the respiratory pasaages
that matters and not the classificavion of the man's occupation.

FPor persons wno would like more information on this topic,
the abstracts of the Conference on the Biological Effects of

Asbestos are svallable frcm the writer and 1t L8 expected that the
proceedings of the conference will be pudlished within the year.

GJ3/dyb
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