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Report of the Advisory

Committee on

Asbestos Cancers to the Director of the
International Agency for Research on Cancer

In 1964 the Geographical Pathology Committes of the International Union against Cancer
(UICC) set up a working group on asbestos anc cancer and later issued 2 Report and Recom-
mendations (1963). A further meeting was held at the Internztional Agency for Research
on Cancer (IARC), Lyon, France. on 3 and 6 Ociober 1972, Tris was orgznized jointly with
the Medical Research Council Pneumoconiosis Research Unit. The report arnd recemmenda-
tions given here wili also be published by IARC in 1973, together with the compiete pro-
ceedings of the meeting. The Committee consisted of three panels—Epidemioiogy, Pathclogy,

and Physics and Chemistry.

The panels met in separate sessions and at the final
session (Chairman Dr. J. C. Giison) prepared this
report to the Director of the International Agency for
Research on Cancer.

Terms of refercnce

1. The Committes was to report on the present
evidence relating exposture to asbestos dust to
cancers, especially that obtained since the meeting of
the UICC Working Group on Asbestos Cancers in
1964.

2. The Committes was to make recommendations
for further research and indicate priorities for work of
immediate and long-term value. *

Co-ordination of international co-operation

Following the meeting of the UICC Working
Group on Asbestos and Cancers in 1964, a sub-
committe: of the UICC Comunission on Geo-
graphical Pathelegy and Environmental Carcino-
gens (Chairman Dr. J. Higginson) was formed 1o
co-ordinate work required 0 achieve the recom-
mendations

In April 1970 agreements between the UICC and
the JIARC 1ad to the winding up of the UICC
sub-commitice and the IARC t2ling on rospon-
sibitity for the subcommittee™s work and extending
it by stpporting oortain projects on asbestos canoers

in several countries. The Agency has done this as
part of their wider programme of investigating
environmental carcinogens. Comxmon manberships
between the UICC sub-commitiee and the com-
mittee advising the IARC ensured continuity of
policy.

In October 1972 the IARC held an internationai
conference with 137 participanis from 20 counincs
o review ail the evidence relating astestios to cancers.
Subsequently the Advisory Committee prepared its
report which s divided into two scciions, first, a
general revigw in the form of answers 1o 2 number of
imporant general questions about tiwe reiction of
asbestos 1o cancers of ditferent sies and, secondly,
recommendations for further research.

General review

1. Are all major commercial types of ashestos able
to cause lung carcinoma?

Yes. Since 18684 the evidence of a causal rela-
tonship has boen increased ty  epidemtioicgizal
stedics showing exposure-resronse relations for the
incidence of lung carcipomas. The praduction of
Ung Carcinenas in certamn animals oy all topes of
asbestes svpperis this conclusion. The eprdemnio-
logical evidenae 1in man, hawever, shows that there
are cicar &.Terences in sk with tvpe of dbre and
nature of exposura.
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2. Js there evidence of an increaszd risk of lung
carcinoma at low lzvels of exposuie 1o asbestos,
such as have been encountered by the general

. population in urtzn areas?

The evidence of an exposure-respone relationship
based in part on past dist measurements and in part
on the type of job within the industry suogests that
an cxcess lung carcinoima risk is not dowectabie when

__ the occupational exposure has been low. These low

occupational exposures have almost certainly been

much zreater than that to the public from general air

pollution.

3. Since 1964 has the evidence relatinz pastexposure
to asbestos and raesotheliomas chaized?

The evidence has been greatly sirengthensd by
further prospective and retrospective  moriality
studies in many countries of populations exposed to
asbestos. There is evidence that all coimimercial 1ypes
of asbestos except anthopshyllite may be responsible.
Evidence for an important difference in risk in
different occupations znd with the type of asbestos
has increased. The risk is greatest with crocidoliie,
less with amosite, and apparently less with chrysotile.
With amosite and chrysotile there appears to be a
higher risk in manufacturing than in mining and
milling. There is also evidence from population
studies that a proportion of cases of mesothelioma
have no known associat:on with exposure to asbestos.
4. Is there evidence of an increased risk of meso-

thelial cancers at low leveis of exposure to
asbestos, such as have been encountered by the
general population in urban areas?

There is evidence of an zssociation of mesothelial
tumours with air poliution in the ncighbourhood of
crocidolite mines and of factories using mixtures of
asbestos fibre types. The evidence reiates to con-
ditions many years ago. There is evidence of no
excess risk of mesothcliomas from asbestos air
pollution which has exisied 1a the neichbournood of
chrysotile and amosiie mines. There are reported
differences on incidence of mesothehioma between
urban and rural areas, the causes of which have not
becn established. There is no evidence of a risk to the
general public at present.

5. Since 1964 has :the evidence changed on the
importance of other factors such as cigarctte
smoking, waxes, oils, and trace elements as con-
tributery factors to the cancer risk?

The evidence has accumulated indicating:

() Cizarctte smoking is an important factor
enhancing the lung carcinoma risk in asbestos-
exposad workers. in both men and women. Asbestos
workets have specially strong grounds lor giving up
smoking to protect thcic heaith. No association has
been demonstrated bemween cigarette smoking and
mesotheliomas.

?) Animal experiments designed thus far to test

the importance of waxes and oils as contributory
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factors in the production of mesothelioma have

shoan that these contaminants are unlikely to be

refevant.

(3) From animal exneriments there a2re no good

clues sugzesting that trzce elements are lincly tobe a

major fzctor in the production of asbs<ios cancers.

6. Whatothertypesof cancerarereiated toexposure
1o asbestos?

Prospective surveys of occupational groups
exposed to asbestos have in general shown a small
excess risk of scrme other types of cancers (in
addition to bronchizl and mesothelial), especially
those of the gastrointesiinal tract. The excess of these
tumours is relatively small compared w.ith that for
bronckial cancer. Evidznce for an association with
ovarian tumours has not been supported by the
first lzrge mortality survey of women previously
exposed to asbestos.

7. 1Is there evidence of an increased risk of cancer
resulting from astestos fibres present in water,
beverages, food or in the fluids usad for the ad-
ministration of drugs?

Such evidence as there is does not indicate any
risk.

8. Is there evidence of a risk of lung fibrosis from
low levels of exposure to asbestos such as have
been encountered by the general population in
urban areas?

There is at present no evidence of lung damage by
asbestos to the general public. The amount of
asbestos in the lungs of members of the general
public is very small compared with the lungs of those
occupationally exposed. It is greatest where asbestos
is minzd or worked and lowest in rural areas.

9. Has the relationship between asbestos exposure
and the development of pleural plaques been
cstablished ?

Pleural plaques have been associated with past
exposure to all commercial types of asbestos. But
additional factors, other than asbestcs iwself, are
involved. The plagues may remain fibrous or become
calcifiad. Not all pleural plaques are associated with
asbestos. A

Recommendations for further research

Projects which the parels rated high in prionty are
marked *; those which will require close co-opera-
tion between the Pancls are marked *.

Epidemiology

The panel agreed that asbestos-related cancers occur
in saveral sites in the body. The incidence of the
different cancers varies with a numtxr of definable
factors and for corher reasons, such as competing
causes of death. Epidemiological studies will usually

- -
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provide information on more than ore type cf cancer.
Rescarch directed at only a singie tspe may, on
occasions, be useful, but in generzl the inevitable
uncertainties, in some cases in the diTerential
diagnosis of, for example, peripheral lung car-
cinomas and pleural mesctheliomas, and belween
peritoncal mesotheliomas ard other intra-ebdominal
cancers, will require that more than one type is
studied at the same time.

The panel recegnized that some of the cpidemio-
lozical projects coud be pursued only i there was
close co-operation bztween epideminlogists. patholo-
gists, physicists and chemists, and otrzrs, because
their success will depend upon the Jdevelopment of
improved techniques, some of which are referred to
in the recommendations of the other two panels.

Projects

(1) Further develepment of objective methods for
early detection and surveillance of eifects caused by
asbestos: Topics for particular study include

(2) immunological techniques for screening for
fibrosis and neoplasia,

(b) functional tests of changes in the peripheral
airways, -

(c) detection of pleural thickening, .

(d) assessment of the speciiicity of smalil irregular
opacities in the chest radicgraph as defined in
ILO U/C Classification, 1971,

(¢) tests of the uscfulness of different tech-
niqucs of chest radiography, including the use of
100 mm films,

(f) development of statistical procedures for
analysis and presentation of serial observations.

(2)* Evxaluation of the usefulness of eariy detecnon
in the prevention of progressive fitrosis and asbestos
cancers, also in the identification of hazardous
conditions. Routine health suneiilance of industnal
populations should be designed to assist epidemio-
logical studies and should include measurement and
recording of environmenial dust levels. Sunveillance
of new entrants could be particulurly valuable.
Arrangements should be made to register woerkers so
that their morkidity and mortalicy exporience can
be studied even afier cessation of eaposire to asbes-
tos.

(3)* Assessment of cxcess cancer rishs following
exposure 1o only onc tyvpe of fibre:

(@ Chrysocile The much hicher cincer risk
reported for chnysoiile teatile workers compared
with mine and m:!! workers requires explanatoen,
How much is explicable by diutferences in size of
airborne fibres and past dustiness? Thete 1s need to
make more use of past Jdust reconds tor relating 10
indices of discase.

(A Amwsre The excess lun: carcicoma and
mesotheliona risk is apparenty mwach greater in the

manufacturing and application sections of the
industry than in the mining and milling of this type
of fibre. What are the important factors in this
reported difference?
(c) Crocidolite Further studies are required in

ccupationz) groups exposed only to crocicolite or
amosite or chrysotile in manufacturing and applica-
tion parts of the industry to estatblish more clearly
differences in risks due to different fibres.
(£)**+ Studies of the amount and type of asbestes in
the lurzs of casgs of measoinciioma (f possitiz oy
cell type) in (a) a rational survey of mesothelicmas,
and (b) reprezentative samples of cases arising in
eroups with a derinable past exposure.
(55 Studies of secular changes in the incidence of
pleural and peritoneal mesotheliomas nationally and
internationally.
(6)* Epidemiological studiss to investigate the
asscciation bestween past exposure to asbestos and
cancer of sites other than lung, pleura, and peri-
toneum.
(7) Studies of secular trends in the asbestos content
of the lungs in the general population.
(8)** Studies to relate ameunt and type of astes:os
in the lung and estimates of past dust exposure an
interval since last exposure.
(9) Experimental and epidemiological studies to
investigate possible differences of effect of continuous
low and intermittent high exposure 10 asbestos.
(10) Opportuaities afforded by intercurrent deaths
should be used to interreiate radiczraphic appearan-
ces, lung patholozy, respiratory function. and dust
content and type in asbestes workers, Siandardized
techniques and classincation recommended by the
panels should be used.
{(11) Investigation of the prognostic significance and
aetiological factors in the development of calcified
ard uncalcified pleural plagues in different environ-
ments.
(12 Investigation of talc-exposed groups in
mining and manufacturing to esiablish any dif-
ferences in morbidity or mortality which migit be
related to the amount and shape of the fine respimble
particles.
(13) Development of cost benefit analvsss to study
the health, safety, sowial, and economic interrelations
of the use of asbestos.

Patholegy and experimental pathology

Lo panel revicwed the progress made on the 1564
UICC recommendations. 1t was agreed that con-
siderabla pregroys had been made on the majority of
the recommendatons, Some reguire turther study,
or modification of provious micthods of nvestigation;
these are included in the hst of recontmendations
that follows. The recommendations are divided 1nto
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three categories; morbid anatomy and histology,
clinical research, and experimental studies.

Morbid anatomy and histoloay
Projects
1. Ashestosis
(1)* Further consideration should be given to

‘mecthods for determiming the amounts, types, and

structural features of ashestos in tissue. A sub-
committec should be establishad with members of
the Physics and Chemistry Panel and others to
accelerate work on this probiem.

(2) The msiheds for assessing the severity of
ashestosis should be tested for consistency by
different obscovers.

2. Carcinoma ,

(1)*7 An investigation of whether reduction of
asbhestos exposure 10 levels below those producing
asbestosis also abolishes excess risk of carcinoma
was considered imporwant.

(2) A comparison of lung carcinomas in persons
occupationally exposzd 1o asbestos and those not so
exposed, including both cigarctie smokers and non-
smokers, in respect of sites of origin and cytology of
tumours and presence or absence of asbestosis, would
be of value.

3. Mesothelioma .

(1) The Internationzal Panel of Pathologists! and
National -Pancls established following the 19564
meeting® have served a useful purpose. It is recom-
mended that panels be established in other countries
and membership of the Internztional Panel be
extended. The main purpose of ihese panels is to
ensure uniformity of diagnostic criteria and recording
of histological !\'vs of diffuse movothelioma. Col-
laborative study of histology shides 1n National
Panels is rccommcndcd. The diagnosis of meso-
thelioma can b¢ made by extoliative cyviology of the
pleural fluid. If the oy tological diagnosis s made by a
conmipetent cytologist, biopsy may be unnecessary.
(2) To improve consistency of diagnosis there is an
urgent need for a comprehensive adas on mesothe-
liomas or, alternatively, for inclusion of an enlarged
section on mesothcliomas in the new edition of the
WHO Monograph on Tumours of the Lung.
Criteria for diagnosis by exfoliauve oyvtology and a
description of the fine structure of mesotheliomas
should be included.

TThe International Panel consists of: Dr. M. Kannerstein
(USA). Professor Do Mugner (Canada), Dr. L. Mcurman
(Finlund)., Professor W, T. E. McCaughey (E'red Professor
H. Otto (FRGY Dr. H. Plunteydt (Nctherlandsy, Dr. EL
Roitzsch (GDR), Proressor L. Sanu (halyh Professor L
Webster (South Africa), and Dr. J. C. Wagner (UK) as
Secrelary. .
3Great Britain, South Africa, United States, Canada,
Nctherlands.

Clinical research

(1)** Monitorinz by immunolozical methods of
populations cxpoused to asbestos should te in-
vestiguted to ascertain whzotiicr it is possitie to
recognize those who zre deveioping, or will dzvelop,
tumours.

(2) The use of chromatczrephic methods for the
study of mucopolssuccharides and other tumour-
associated substances in ploural fluids stould be
explored. Sensitive methods might be developad and
applied to idenufly secretery products of meso-
theliomas in blood and urine.

Experimental studics

(1)* Information is required about the role of fine
particles, especiatly the influence of fibre size, in the
induction of tumours. Thesz studies should be
extended to inciude fibres o:her than asbestos. A
sub-commitiee should be esiablished to review the
need for, and arranze the distribution of, standard
samples of asbestos and other fibres in addition to the
UICC reference samples.

(2)* The fate of inhaled particles of various sizes,
shapes, and chemical compositions should be studied
10 datermine more precisely the quantities and sites
of tnitial deposition, change within the tody, and
later retention. The feasibility of increasing fibre
elimination by various methods should be evplored.
Studies should be made of means of reducing the
fibrogenicity and carcinogenicity of fibres already
retained in the lungs.

(3) The use of cell and organ culture, including
mesothelial tissue from man and other species,
should be further investigated with a view to deselop-
ing metheds of screening dusts for fibrogenic and
carcinogenic propertias.

(4) Furiher studies should be carried out to
determine the nature of the combined effect of

_tumour induction when animals are exposed to

asbestos dust and cigarette smoke. metals or other
chemical carcinogens. including those which act
systemically, such as nitrosamines.

(5) Inhalaton experiments should be extended to
test various types of fibre; of special interest are
forms of chrysotile and crocidolite, including the
fincr grade materials.

(6) It was felt that swudies of the pathological
effects of asbestos on species other than rodents
would be of value.

(7 The effect of long-term inzestion of fibres of
various sizes, shapes, and chnm.cal compositions
should be studizd.

(3)  Effects of nbres and associated mictals on metab-
olism of target organs should be investigatad.

Physics and chemistry
The panel reviewad the progress made on the 1964
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UICC Recommendations. The proposza!s for the
preparation znd characterization of the UICC
reference sarmples of asbestos had been szusfactorily
implemented, and the panel recommenied that a
list of references to papers featuring tr2 samyp'ss
should be disiributed to investizators 1a this ficld.
Considerable prozress had been made on —ethods of
identifying the tvpe of fibre in tissues but a quan-
titative meifod when several types of fibres were
present had vet to be developed.

The panel discussed the further centritution that
physical and chemical studies can make to researcl
on the biolozical cifects of ashbestos and other
fibroas matericd.. Of especial interest are ine effects
of fibre size and shape on the retention of rmzterial in
the lungs, the site of deposition, the mzration of
fibres within the body, and their carcinczenic or
other biolozical activity. The followinz recom-
mendations were made:

Projects

1.  Materials for experimental work®}

(¢} Supplies of asbestos from relevant sources
should be obtained where there is evidence of varia-
tion in geologzical form, trace element content or
stznificant biolczical findings.

() Small samples of various fibrous materials
should be prepared for studies on the intivence of
fibre size and shapz on carcinogenicity. For this
purpose the semples should be mulled to cifferent
degrees of fineness.

(c) For investizations on the influence of particle
shape and size, on the inhalation and subseguent
fate of asbestos fibres a chysoule and an an:phibole
of fibre length greater than the UICC samples
should be prepared.

2. Methods*:

(a) There is an urgent need for the quarntitative
asscssment, size analvsis, and characterization of
particles and fibres in the lungs and other organs.
Details of availatle mwethods should be circulated,
international comparsons  undertaken, methods
standardized, and new techniques cdeveloped.

() No methods are at present avuiluble for the

preparation of fibres in narrow ranges of diameter |

and length in suffcient quantities for incculation
experiments. Technigues for these purposes are
urgently required. cspeciallyin view of tre advontages
such graded samples could provide for imvestigaung
the afiuence of these physical faciors on the ¢arcino-
genicity of fibres of dirferent materials,

(¢} Since the degree of dispersion of fibres (cs-
pecially chrysotile) used in inoculation studies may

have a marked infuence on their carcinozenicity,
methods are required for quantufying dispersion.
{d) Inhalation studics reguire precise control of the
characteristics of the dust clouds. Improved methods
of dispensinz fibrous dusts in such investigations
necd to be developed.

{ey Methods zre available for collecting the impor-
tant size fractions of dust clouds in inhalztion
sicdies when the particles are of compact shape.
Simitar methods must be developed for fikrous
partcles.

(f) The present membrane filter methods of
neasuring the levels of zirbernc asbestos dust
reguire standardization. This should be done by
interlaboratory trizls on a continuing basis. Particle
counting by eleciron microscory should also be
developed. Gravimetric assessment methods and the
automation of particle counting should be explored.

3. IMhalation studies*
Coasiderable information is now available on the
deposition, retention, and migration of particles of
compact shape. Recently daveloped metheds,
especially radioactive tracer techniques, should ke
used to obiain similar knowicdge for fibrous par-
ticles. This information is necdad to identify the
biolegicaliv important size fraction 2nd to help inter-
pretation of epidemiolegical and pathological studics.
4. Occupational and emvironmental studies
The use of both fibre counts and gravimetric
meihods for assessing asbestos dust concentrations
should be encouraged. Data collected over an
extended pericd will be particularly yaluable in
identifving the parameters of the dust which can be
correlated with epidemiological evidence on the
health hazard.
5.  Physics and chemistry panel
It is recommmended that an international panel be
cstablished to assist in impicmenting these recom-
andations. The panel would reriodizally review
requiremenis for materials for experimental work,
provide guidance on physical and chemical prob-
lems. and arrange national and international
standardization trials.
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