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Memorandum

Date Jonwery 16, 1976 Letter No.

To W. T. Birgen

~From J. W. Weil

Subject

R N T Y N N R R T T T T e -

Seperately you will be receiving from Jocob Towich his regait on the s
bockground of the osbestas problem. | think you will find it usaful cnd
provocative.

| would like Jocob to be my representative in further corporate delike:atis-.

on csbestos. Would you plecse mcke sure that he is involved with ycur

coordinating tosk group ond that Bruce Klein keeps him closely involvec

He and Tom Thompson will work together to ovoid overlco or cenflict,

thot Tom stays infonmed. :

| believe Jocob con be a useful contributor to this multi-foceted procist « g
. { believe it can also be good experience for his development.

o) W

JW\W:al

cc: J. W. Ammstrong
B. Klein o/
. C. N. Menz
J. W. Tawich
T. E. Thompson
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- EXECUTIVE SLMMARY

HIALTH-HAZARDS OF ASBESTOS

CJRRENT MEDICAL XNOWLEDGE

1.

4,

5.

Nature of Acshestos-Relared Diseases

Present medical knowledge associates asbestos with three primary
diseases: Asbestosis; Bronchogenic (lung) Cancer; and Mesotheliorms,
a rare form of caacer.

All three diseases affect the lungs and in the case of mesothelior.z,
the abdominal cavity may also be affecred. Asbestosis can cause
death but it is not. always fatal, bronchogenic cancer is fatal anc
mesothelioma is the: most- deadly of ther all.

Is there a2 safe exposure level?

There is general agreement that the risk of developing one of the
asbestos-related diseases {s positively correlated vith the intuensity
and duration of exposure to asbestos dust. . <

Hovever, there is no conclusive proof of a safe threshold lovel of
exposure. If and when such a threshold level {s determined prescrt
{ndications are that "it will vary from type of usbestos f{iber to
type of asbestos fiber; from occupation to occupation; and frerm
disease to disease. : K

khat is the relationships between asbestosis and lung cancer?

There are reported cases of lung cancer victims showing symptoms of
asbestosis, but if an individual does not smoke, asbestosis does not
lead to lung cancer. The medical evidence is that asbestosis do
occur irrespective of one's smoking habits wvhile an excess risk of
lung cancer has thus far been only associated with cigarctte smokcrs.,

What are the relative risks folloving exposure to only one variery

of asbestos?

All cosmercial forms of asbestos cause asbestosis, bronchogenic cance:
and mesothalioma. However, the risk is greatest Hith(frgfidoli:e, le
with amogite and pechaps, still less with chrysotile.

¥hat {s the mechanism of diseas mechanism of disease causation in asbestos-related disess

Existing evidence appear to {ndicate that extracellular processes and
the physical features of fibers constitute & major part of the causat
of the lung diseases associated with exposure to asbestos dust. The

fider diameter appear to be the controlling factor in the causatiocn ¢
disease.
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The associstion of "asbestos-caused” canzer with cigarétte sronin-
coupled with the physical nature of the process of discase c'“;a;fén
as present studies indicate; perhaps, permits the speculation that .
asbestos fibers or other f{ibers of similar physical dimensions, once
in the lungs act only as a mechanical confactor {n enhancing retentic-

-

inhibiting clearance and modifying the distribution of inhaled insol.
uble cigarette smoke particles which are proven to be carcinogenic.

It may be inferred, therefore, that other insoluble particulate matt.r
of similar physical dimensions as asbestos may be equally cocarcino-

genic as asbestos.

6. What other causes of mesothelioma are there?

There have been reported cases of mesothelioma that cannet be linked
td asbestos but there are no known other cuases of the diseasc othier

than expesure to asbestos dust.
7. Can asbestos cause other diseases?

Yes. There is ample evidence of an association betwcen pleural plagues
and &1l types of exposure to asbestos, and to all types of asbustos
fiber. Asbestos is not the only cause of plagques but it is tho rost

common. 33
+

8. Is it pcssible to detect asbestosis esrlv enough to permit a cur®®

With regular x-ray examinations it is possible to detect the onset of
asbestosis to at least permit {ts control. llowever, the latent pvg&ac
of asbestos-related diseases is cstimated to be about 20 years. (18!

B. COMMENTARY

There is no doubt that the inhalation of substantial amounts of asbestos ¢
lead to increased rates of various types of lung disease, including two (¢
of cancer. The medical literature {s Jull of solid evidence linking asbec:
to disease. Eliminating the emission ol asbestos dust into the working
environment appears to be'an obvious way of dealing with the problem. Th:
however, may not be the most feasible approach im light of cconomic consic
ations. .It thea becomes nece.sary to examine what other alternatives exi

There is strong evidence to indicate that all the diseases associated wit
asbestos is exacerbated by cigarette smoking. In fact, the evidence is t
there is no excess risk of bronchogenic cancer in asbastos workers who dc
not smoke. In this case it appears that asbestos is merely a catalyst te
causation of bronchogenic cancer and the primary carcinogen is cigarette

An alternative solution to the protlem that perhaps would be economicall
attractive to all concerned may thus be a reguirement that workers in th

asbestos industry be non-smokers. This optioa becomes even more attract
vhen recognition is taken of the fact that existing evidence, even tlou:

inconclusive at this time, indicates that other fibers with certain phy:
dimensions (below 3 _«m diameter) trrespective of chemical composition ¢
have the same effect as asbestos.
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§ , In the self {nterest of Bendix the appareatl i ]
. 3 y Physic .
cechanism of disease causation of asbestos fiberi :h:‘h:&::r:‘:t’;m
considered fh our search for alternate material for our brake I:n:rlaiy
~

composition.
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P.S: SEE ATTACHMENT A FOR SUPPORTING DETAIL AND BIBLIOCRA .
LITERATURE REVIEWED. PHY OF THE MEDICAL
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ATTACHMENT A

- HEALTH-HAZARDS OF ASBESTOS
- A REVIEW OF THE MEDICAL LITERATURE

i—

ASBESTOS-RELATED DISEASES

Three primary diseases are known to be caused or induced by the exposure to ard
inhalation of asbestos fibers in industrial environments. They are; asbestosis-
bronchogenic (lung) cancer; and mesothelioma, an extremely rare form of canccr

vhich affects the lining of the pleural (lung) cavity or the peritoncal (abJdow:-

cavity.

Asbestosis

This is the most common of the three ssbestos-related diseases. It is
one of the lung diseases classified as "pneumoconioses.” Among others
are silicosis, from crystalline silica dust; byssinosis from cotton
dust, talcosis from talc; and anthracosis from coal dust. Asbestosis
is & non-malignant fribotic lung condition which shows a high frequency
of-occurrence in populations exposed to asbestos dust, if the dust con-
centration is high or the duration of exposure is long. (1,2)

4
When an asbestos fiber is inhaled into the body and it is not caprureg
and eliminated by the normal cleansing mechanisms, two different actions
can occur, It can be encapsulated with f{ron-rich protein - in which cas
it {s then referred to_as an "asbestos body" or "ferruginous body."” Or,
it can remain in a naked state-uncoated. For all intents and purposes,
the asbestos fiber {f coated is harmless. On the other hand, if the
fiber remains {n a naked state in the lung, then an almost uncontrolled
growth of cells may begin, resulting in the formation of collagen, or
scar tissue. When collagen forms in the lungs, it alters the nomal
tissue so that it no longer functf{ons properly.

When this biological reaction occurs, the body's vital capacity is
greatly reduced and the oxygen-carbon dioxide exchange function within
the lungs is altered. The overall effect is poor ventilation and
labored breathing, which are sigas of asbestosis. Other physical
symptoms of asbestosis are rales - unusual sounds produced in the
chest cavity, znd finger clubbing. (3a)

Asbestosis has been showm in ““"‘{SB} studies to cause death but {t
i{s not necessarily alvays fatal.

All the commercially significant varieties of asbestos; chrysotile,
amosite, crocidolite and anthophyllite, have been shown to cause
asbestosis. (4-9) However, there i: considerable evidence to suggest
that the risk is greatest with crocidolite, less with amosite and
perhaps still less with chrysotile.(102,b, 11, 12

Vhile exact dose-response relationships ars not well established, th
is general agreement that thera exists a positive correlation betvee
intensity of exposure and the frequency of occurrence of asbestosis.
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!’ Studies {ndicate that pulmonary fibrosis is augmented in asbestas
wvorkers byecigarette smoking. (13) 1t has also been shown that the

,,(-iz;g of death from asbestosis may be increased by cigarette smoking

Bronchogenic (lune) Cancer:

A high frequency of bronchogenic cancer greater than that expected
on the basis of the general male population h.s been shown to be
manifested among Yersons wvho have had exposure to asbestos in induse
trial sectings. (15-18)  seudies (19-25) have shown that all types
of asbestos can give rise to an excess of bronchogenic cancer under
some circumstances. It has been forcefully demonsctrated that the
risk of bronchogenic cancer is greatest with crocidelite, less with
amosite and perhaps, still less with chrysotile. Evidence fron
studies using dust exposure assessments has generally shown that the
excess risk of bronchogenic cancer is related to dose and curatiom
of ewposyrss. Pechaps the most significant conditional factor. asso-
ciated with ths cxcess risk of bronchogenic cancer related: to indus~
trial exposure to asbestos is the requirement of cigasetic: smoking.
Existing evidence indicates that non-smokers do not show any cxcess
risk of bronchogenic cancer regardless of their exposure to asbestoss
(26, 27) «

The biological mechanisms involved in the development of bronchogenic
cancer and mesothelioma are not yet clearly established. However,
evidence based on studies thus far conducted on this subject permiis
reasonable speculation on a probable course of events.

‘- In a study, conducted by M, F. Stanten (28) of the Laboratory of

i Pathology, National Center Institute, Bethesda, U.5.A., various

f structural forms of asbestos, fibrous glass and aluminum oxide werc
i tested for carcinogenicity on the pleura (lung) of rats. Rcsults

’ from all three materials indicate that carcinogenicity is related
primarily to f£ibrous structure rather than to physicochemical pro=
perties. A comparison of the dimensional distribution of fibers in
those samples of asbestos and glass producing high and low tumor
incidencs ind{cate that carcinogenicity may be related to Jibers
below 2.5 % m (micron) in diameter and between 10 to 80 «m in
length.

Another study by V, Timbrall (29)5¢ the MRC Pneumoconiosis Unit,
Llandough Hospital, Penarth, UK. concluded that

"extracellular processes and the physical features of

fibers appear to constitute a major part of the etiology
(causation) of the lung disesses associated with exposure

to asbestos dust, including the cancers. The blological
exposures vhich different types of asbestos fibers produce
vhen inhaled seem to be governed largely by the aerodynamic -
properties of the fiders. The physical characteristics of
the fibers vhich form the basis of these suggested expla-
nations are fiber diameter, fiber length and fiber morpho-
logy, the central parameter being fiber diameter.®
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Further evidence supporting the thesis of physical processes ac
etiological (causation) mechanisms of asbestos-related cancers is
previded by Dr, Edward A, Martell of the National Center for atros.
pheric Research. In two articles (39:31) published in 1974 and
1975, Dr. Martell asserted and provided evidance to support the

following:

YAirborne 21°Pb is concentrated on small Aitken particles

wvhich accumulate on tobacco trichomes. Tobacco curing
and the combustion of trichomes in buming cigarettes
produce insoluble particles of high 210py, radicactivity
vhich are inhaled and deposited in the bronch{ of smokers.
The subsequent ingrowth of 210po results in high local
alpha irradiation which may account for bronchial cancer

among smokers."

The significance of this finding i{s that coupled with the cited evi-
dence of the pnysical nature of the causation of asbestos-related
cancers, and other related facts, the suspected carcinogenicity of
asbestos (or fibers of an appropriate physical dimensions) may be
subject to reinterpretation.

It has been observed by Selikoff et al (26,27} chat bronchial cargjnom:
deaths among asbestos workers who smoke cigarettes are about eignt tire
that expected for cigarette smokers {n general, vhercas there were no
excess bronchial carcinomas among asbestos workers vho did not smoke.
thus follows that asbestos is not a primary carcinogen. It is indecd
cocarcinogen, ‘

It may be concluded, therefore, that it is likely that an accumulatior
of the small asbestos fibers (or other similar fibers) in the lungs o1
the wvorkers acts only as a mechanical cofactor in enbancing retention

- inhibiting clearance, and modifying the distribution of inhaled insol:
alpha~-emitting radioactive particles from cigarette smoke which are p
to be carcinogenic. )

Mesothelioma

Masothelioma is the third asbestos-related disease. It is an extremc

rare form of cancer which affects the lining of the lung cavity and -

. the abdominal cavity. Mesothelioma is by far the most serious of th
: thrse diseases because at the present time, once it is diagnosed, it

inevitably facal -~ there is no known treatment. Death usually occu

. within 18 months after diagnosis..

Although there are reported cases o: mesothelioma that can not be 1
to asbestos, asbestos remains the prime suspect as the carcinogenic




-ly.

According to P. C. Elmes (32), the tumor usually starts in the pleusa
(lung), but a small proportion starts in the peritonewm (abdsren). 1e
either case, -pain is usually the first symptom, followed later by
breathlessness and loss of weight. The time course of the disease is
short, "averaging 13-14 months for the pleural cases and six months :or

the peritonesl.”

Uy

Even though the evidence (28) ¢4 not conclusive, {t appears that
cigarette smoking aggravates the occurence of mesothelioma.

The causalion of this disease in so far as it relates to the role of
asbestos, is similar to bronchial cancers as previously described.

>
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% . | EXECUTIVE suoumy

HZALTH-HAZARDS OF ASBESTOS

A, CURRENT METICAL XNOWLESGE

1. Nature of Asbestos<Related Diseases

Present medical knowledge associates asbestos with three primary
diseases: Asbestosis; Broanchogenic (lung) Cancer; and Mesozhelic~z,
a rare fomm of cancer.

All three diseases affect the lungs and in the case of mesczhelio .z,
the abdominal cavity may also be sffected. Asbestosis can cause
death but it i{s act slways fatal,. bronchogeaic cancer is fazal and
=mesothelioma is the most deadly of themrall.

2. Is there 2 safe exvosure level?

There is general agreement that the risk of developing one of the
asbestos-related diseases is positively correlated with the intensity

: and duration of exposure to asbestos dust. <
However, there is no conclusive proof of a safe threshold level of
: exposure. If and when such a threshold level {s determined prescnt

indications are that "it will vary from type of asbestos {iber to
type of asbestos fiber; from occupation to occupation; and fre-
disease to disease.

3. What is the relationshis between asbestosis and lung cancer?

There are reported cases of lung cancer victims showing symptoms cl
asbestosis, but if an individual does not smoke, asbestosis does nc:
lead to lung cancer. The medical evidence is that asbestosis do
occur irrespective of one's smoking habits while an excess risk of
lung cancer has thus far been only associated with cigarette smokers.

4, What are the relative risks followine exposure to only one vacietv
of asbestos?

All commercial forms of asbestos cause asbestosis, broncho;enif cance:
and mesothelioma. However, the risk is greatest vith(ftgcidolx=2. le
with amosita and perhaps, still less with chrysotile.

S. What s the mechanism of disease causation {n asbestos-related disess

- Existing evidence appesr to indicate that extracellular processes and
the physical features of fibers constitute a major part of the causat
of the lung diseases associated with exposure to asbestos dust. 'The
fiber diameter appear to be the contrelling factor in the causaticn ¢
disease.
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