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MEMO
from ine desic o

1.H. WEAVER

I think the attached article gives &
good overview of the entire asbestos/
health situation at it now stands.

I suggest you distribute copies to

the other members of the Asbestos Study
Committee.

Tke
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- Health hazards or aszastos

J. C. GILSON®

inhaled fibres of asbestos can cause fibrosis of the lungs and two kinds of
cancer. Protection of asbestos workers calls for monitoring and controliing
their working environment ang linking these records with records of their

health

HISTORICAL

Asbestos was the first inorgamic fibre 10 be used in compo-
sites. More than 4000 years ago clay pois in Finland were
strengthened by adding anthophyltite fibres'. In ciassical
tines asbestos cloth was usad 10 preserve the ashes of the
eminent. The oldest known piece of asbesios cloth from
the “ew World, dating from about 1740. is 2 smali purse
mzds of wemolite in the Sir Hans Sloane coliection of
nuncrals in the British Museum (Natural Hisiory ).

The modern asbesios industry is about 100 years old,
siarting nearly simuhancously in Canada and the USSR,
but 31 was no! until 30 years later that the first medical
reports appeared in France and England, indicating that
there might be a specific type of damage to the lungs
following inhatation of the dust. By the laic 1920s it was
clear f1om survevs made tn this country and in USA3 that
a hich proportion of older workers in the asbestos textile
industnes were becoming severeiy disabled by a specific
type of chest ciscase due to the dust. This was named

ashestoss.

DISEASES CAUSED BY ASBESTOS DUST

Research carried out in the 1930s, supported by the preatly
expanded invesugations during ‘the last 15 vears mto the
types of disease caused by asbesios. now provides a much
ciearer picture of the specific hazards and how damage 10

health can be avoided in the future. Table ! lists the

diseases. "

Tabie T Discases caused by asbestos dust

Asbestons Fibrosis of lungs
Cancer Bronchia! flung)

. Mesothelioma
Ashesios Corns ' Skin
Asbestosis

in asbestnsis the dust canses scarnng and thickening of the
ussues of the lung. The 1wo parts particularly affecied are
the finest air passages (respiratory bronchioies) wizere they
branch mte the terminal air saes (the alveudis. and the
sirface of the lung (pleuta). The thickening of the tissues
:gduced by the ashesivs dust affects tne function ot the
hine an titee wavs, The volume when 1ully infisted a the
eng o) 3 tull aspusinm s dess than pommai.  The tssues
Pobuecter, MRC Favunes o Umt, 1 landoues: Howypssal, oo
atin, Glars mpan ko IXW 1),

become stiffer than nommal so thai the compliance is
teduced. The thickening in the alveolsr walls. when the
discase s ex:ensive, also reduces the pas transfer fo:
oxygen, so that the blood ieaving the lung is no jonger fully
saturzred with this pas. The wransfer of carbon dioxide from
the biood to the air in the lungs is not, however, uppre-
ciably affecied. The reduced oxypen transfer is party
compenssied for by ap increase in the frequency oi breath-
ing so that the subject notices breathiessness on skizht
exertion. These ahierations of fung funciion are uszd 1o
assist in diagnosis of asbestosis and measure the severity
of the damage.

Asbestosis takes a2 number of years 10 develop. even
under very dusty conditions, but vnce established it is a
progressive discase not materiaily affecied by avoiding
furthes dust exposure. The Jess the dust exposurc. the
longer imervai before the onset of discase, the less jis
severity; and the less chance of being affected. This Jose
response relationship is used to fix the 2cceptable dust
Jevels — threshold limijt values — for those working with
asbestos. The article by Hoimes in this issue describes how

- these standards are applied in practice. Preveniion by

svoiding expasurcs to & dangerous quantity of dust is an
essential siep 1owards the safe use of asbestos.

Asbestos cancers

Some years after the recognition of asbesiosts as an impor-
tant problem in the asbestos 1extile industry, articles began
10 appear in the medical journals' suggesung an association
beiween asbestosis and lung cancer. A survey in 1955
firmly  esgblished that those who had wotked in the
asbestos textile industry bdefore the improvements in dust
control. intoduced in the 1930s, had a 10-fold excess risk
of developing lung cancer®. The survey, however, aiso
indicated that the improvement in dust contro!l introduced
at a particular factory afier 1933 had very materially
veduced the risk, Later surveys at this factory have
confirmed this®.

The lung cancers seen in asbesios workers are similar 10
those caused by cigaretis smoking. Recemt research indi-
cates that there is likely to be 3 synergistic effect of
ciparetic smoking and exposure 1o ashestos dust”. The
precisc  quanuitative inter-relauonship beiween asbestos.
cipareiies, and other factors is not fully estabhished, but
present evidence mdacates that those who smoke cigarettes
wd are exposed 10 asbestos dust have a risk of developug
jung cancer at jeast fifty vimes greater than non-smoxers
wiin hire not exposed 10 ashestos dust.

In the last 15 wears there has been much new informs.
ton abowi the lk between exposuic 1o ashesios and
anathe: previously very rare type of cancer afiecting the
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suriuce of tn¢ Juni anC ibe Ul . KEPOIS 0F tnest meose-
C.chumas as they aie calted have mcreased sieeply oves
tse last 10 vears. There is general agreement s most
industtialized countries thas there has been a real increase
of L.s form of cancer®. In about §0% of cases there is 2
history of exposuse 1o asbestos dust at some ume n the
past. A feature of these wmours is the long interval
between first exposures 10 asbestos dust and the detection
of the cancer. 1t is rarely less than 20 years and may be up
to S0 or more vears. In some instances the exposure 10
the dust has been short, only a few months, but the
hiphest incidence of tumours has occuired sn those most
heavily exposed to asbestos dust. Cigarette smoking seems
to play no part in thesc tumours, but some rescarch workers
think there may be other co-factors presem as weli as
asbestos’®.

The only other specific injury caused is the formation of
asbestos corns on the fingers when the fibres Jodge in the
skin. The removal of the fibre usually cures the corn and
no cancers of the skin relaiable 1o asbestos have been
reported.

PRACTICAL IMPLICATIONS  OF THE
BIOLOGICAL EFFECTS OF ASBESTOS

Inhalation of the fibre

For all practical purposes the risk from asbestos is limited
1o inhalation of the fibres. Thus conirol of the airborne
dust levels and their monnoring by instruments, which will
measure that pan of the dust which can gain access 1o the
deeper patts of the Jung. 15 an essential step in the safe use
of al! wpes of asbesios. Although asbesios fibres can bhe
ingested in minute amounts in beverages which have been
filiered through ashesios, or water supplies’’. there is no
furm evidence that such iny traces have any ili-effects.
Feeding massive doses of asbestos 10 animals has so far
failed 10 produce any mesotheliomas o1 other cancers.

.

Size and shape of fibres
Recent research has heiped to clarify the probable infiu-
ence of fibre length and diameter in producing asbestosts

and the bronchial cancers. The fibrosis is thought 10 be -

caused principaly by the fibses between about 5 and
J00 um in iength. Fibres much larger than this in the
.emvarenmem seitic vut ouckly ang are not inhaled. Further
Size s£paration occurs in the air passapes. the imporiant

. size parameter bemng fibre diameter since it s this dunen-

sion rather than fibre lenpth thay governs the falling speed
of the fihres. Thus fibres greater -in diameter than about
2 pm (these glso 1end 10 be the longest) mostly falt or
smpacl in the upper respiratory tract and are carried away
with the sputum. In the narrow airways any Jong fibres
semamning are deposited by interception and fibres Jonger
than about 100 um seidom seach the finest bronchioles
This means that for the comrol of asbestosis. and probabiy
bronchial cancers. the dose of tibres between about 5 um
and 100 gm in length and up 0 about 2 gm in diametces 15
the fraction of the dust which has to be measured.

For the mesotheliomas the evidence about the hio-
logically mportam suze 15 much less complete.  Uany
information from many sousces. such as the acrodynainic
behavair of ine fibres. the size and shape of fibtes which
ate setamed an the Jungs of anmmai and man fobowny
exposure 1o different types of " asbestos. and the epr
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mar (o1 diflerent 1ypes of fibie. 11 seoms prodabie vias 1y
mmportant fibtes ase hineiy 10 be those wlich 22 stz
smali i diametes (up to about ) um) and perisns 1 e
in length. 1115 not ver known whether the uhre-fine finrs:
only visibie under the tlectron microscope are biologicalls
mportant. Such fibres are present in large numbers in the
Jungs of those who have been expossd 10 asbesics. but
their combined mass is extremely small. 1t is 100 early vet
10 use this information 10 establish with confidence 2
separate dust standard 10 prevent the development of these
mesotheiiomas. This is a field of intensive reseaich a1 th:e
present. .

Some of the new evidence sugeests that the size and
shape of the {ibre are more important than its chemical
composition, provided it is reiatively insoluble. 11 may be
thay extremely fine fibres of many differenmt marerisls can
penetrate celis without immediately killing them. but onee
inside can damage the mechamsms of cell divisions. An
implication of this view is thai care should be taken 10 avoid
exposure to dusis of all wypes of fibre less than 0-3 pum di>-
meler and severz! misrometres in lengiic.

Types of asbestos and occupations within the
industry -

The last 10 years have shown the imporiance 10 hesith of
the type of ashestos inhaled and the occupation of the
workers within the industry. Earlier medical reporis did not
difierentiate beiween one type of asbestos and another, and
most of the surveys were concemed with asbesios textile
wortkers. A full assessment of the risks would ideally be
based on studies of workers only exposed 10 each type of
fibre and in all the operauons within the industry i which
this fibre was used. in practice the iniormation is much

-less complete than this. Exposures to one type of fibre

have usually occurred only in the minng and fibre separat-
ing. This work usually takes place in countries where the
medical records are scanty and the labour turnaover is rapid.
A noiable excepiion 1s in the chrvsolile mmes in Quebee
where a very comprehensive survey has just been com-
pleted® ™. In the manufaciuring countries severa) 1ypes
of fibre are often mixed together or have been processed
concurrently so that emplovees have been exposed to
several types of fibre 1 unknown quantities. Pasi records
of dustinrss are sarely available for reianng 1o the incidence
of the discases. Thus the current assessment of the relaive
tisks in the past from differem 1vpes of fikre and occupa-
tiuns 1s based on information which is far from complete.
Use can be made of experiments in ammals. especially rats.
because most of the diseases seen in man can be produced
in these animals. New information is rapidly accumulating
which may gve a cicarer indication of the way in wiich
different 1ypes of asbestos produce their biological effects.
There is general agreement that asbestosis and bronchial
cancers can be caused by ail types of commercially used
asbesios (amosite, anthophyiine, chrysotiie. and crocidolite)
if the dust is inhaled in sufficiem gquantites. hut it now
seems likely that the risk from chrysotite may be less than
with the other types of fibre. There & also evidence tha
the risk is lowest in mining and incteases along the fibre
scpataimg and manufacturing processes. This is thought 10
be due to the lupher proportion of aithorne dust consisting
i 1espirable Tibres able so penetrate nto the deepest part
ot e duug. dn mactice thus means that the cleaner the
tsbie 3l the more completely it is separdtzd mo mdividual



i ~:s¢ and small bundies. Lue preates the sk Toere = uis
pocd evidence of s dose response telationship 101 asuesrons
an¢ pronchial cancers and tiws, of the dust levels are kep:
within the new sizndaids. the nisks of asbestos:s and bror-
chia! cancers sn the fulure should be very small.

Tie risk of deveioping mesotheliomas has a different
relation 10 fibre 1ype. 11 1s probably highest with crocidobie
and lowest with chrysotile. No cases clearly relaied to
anthophylhie alone have been reported. despite careful
search. The risk with amosite piobably hies between
crocidotite and chrysotile. The evidence for 2 dosc response
relationship is less cicar in the case of mesothehomas and
hencs the threshold imi value is more difficult to assess.
In the Asbestos Regulations 1969' the siandard for
ciocidobite is sct a1 onc-ienth of that for other types of

asbestos.

COMPARISON OF OCCUPATIONAL RISKS

What is the magnitude of the risk of developing ill-health
from ashezios?  No single index provides a sansfactory
measure of injuny to heaith.

Thus the excess risk of death before a specificd age may
bs 2 useful index for those diseases causing sudden or rapid
death. but it is an inappropriate index for diseases causing
a long period of disability but little shoriening of life. The
cancers associzted with asbestos exposure fali into the first
croup and asbestosis the second group. In different oceu-
pationa! groups compansons of moriahiy are casicr 10 make
than those of iliness. But even for mortality the comparr
sons are not straightforward. For exampic. the more the
selection is limited to a definabie group with a high past
exposure, the worse the risk will appecar. Allowance has
also 1o be made for 1he effects of age, length of exposure,
and how long the occupational group has been followed.

When such aliowances are made the excess mortality
from ‘all cauvses’ in groups of workers heavily exposed 1o
the more damaging 1vpas of asbesios dusis in the past is
closely comparable 1o that of coaiminers who have devejoped
the severer form of coalworkers’ pneumocomosts or that
of deep-sea fishermen who have the highest rates of acci-
dental deaths of anyv occupation. However, the excess
morality from ‘all causes™ in these occupational groups is
less than that of male smokers of twenty cigareties and
more 4 Gav compared with non-smokers.

This 15 the posinon for deaths from “sli causes’. but
desths from specitic causes. such as mesoihehomas. asbes.
1085, ot lung cancers retanve 10 that of the gencral public.
are of course proporiinnalely much more increased. This
ts because mesothetiomas and ashesiosis are exiremely rare
in those who have not worked with asbestos. Confusion
someumes uccurs benween the proporuion of individuals
exposed who develop a disease and the excess sk of a
particular diseasc an exposed individuals compared with the
general public. The {irst may be relatively small and the
sccond extremely high.

THE FUTURE

As in many occupavonsi discases proof of the efficacy of
new prevennve mcasbties. including the vahduy of the
cusrent thieshold it values, can only come trom linkmg
informianion 08 thice 1ypes the manuiactunnge process
and the types of fibre and other maienals used: the mea-

Suremzin.: 0’ exXpOsuIr. LY megica. 12I0I0 O
exponed  Computers nos. mnshe 1t easy 10 Slore 10
maiion. bui we still necd the foreseit and adnmnins:
10 sce that 1t s aclueved. |1t 15 ot Gone we mzy sul o
20 yvears or so be in no better position 10 answer ynponarn:
guestions which are at present unansweiabic because of tne
paucaty of pasi records. '

CONCLUSION

The recent increase in the number of cases of asbestosis and
other diseases related 10 past exposure 10 ashesios is the
sesull of telauvely heavy exposures 1o the dust, paricularly
in pans of the asbesios industry not covered by the 193]
Asbestos Regulations. ) '

Much new information about the biological efiecis of
asbestos has been acquired recently. The new Asbestos
Regulations 1969 based on this information. if correctly
applied, should greatly reduce the risks in the futore.

The selection of which 1ypes of asoesios 10 usz in new
processss shouid take o account thewr biologicai effects
if the risk of dust exposure is likely 1o occur during manu.
facture or in the use of the products.

When working with extremely fine fibres of any material
which may become airborne. caution is needed. An exam:
nation of the possible biolegical effects is required if the
product is toc be widely used and nisks of damage to health
are 10 be avoided in the future.

Proof of the efficacy of present preventive measures
depends on much better record keeping than has been the
case in the past.
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