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The meetlng was held at the Intermational Agency for Research on
: .,.-Cancexr, Lyon, France, on 5 and. € October 1972. The Committee
consisted of three panels - Epidemlolooy, Pathology, Physics and
Chemistry. .
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.._- Dyrof. P.C. Elmes Queen's, University of Belfast, Department
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PHYSICS AND CHEMISTRY PANEL Cor

' Dr L. Le Bouffant _ -

.- VL. .

Mr G.W. Gibbs

Dr S. Holmes

Mr A. Morgan.

Dr F.D. Pooley )
Dr S. Speil
Dr V. Timbrell

Dr R.S.J. du Toit

Mr W.H. Walton

Centrec d'Etudes ot de Recherches des
Charbonnages de FErance, Verneuil-en-
Hallatte, B. P. n° 27, 60550 Creil, -France.

¥cGill University, Department of Epidemiolo-

. gy and Health, 3775 University Street,
. Montreal 110, Quebec, Canada.

Asbestosis Research Council, c/o Turner
Bros. Asbestos Co. Ltd. P.0. Box Lo,

". Rochdale, England, UK.

Atomic Energy Research Establishment,
Health Physics and Medical Division, Building

364, Harwell, Didcot, Berkshire, England UK.

bhi#efuity College of S. Wales and:
.Monmouthshire, Department of Mineral
Exploltaflon, Newport Road Cardlff Wales, UK.

., Johns—Manv111e Research and Englneerlng

"Centrc, Greenwooc Plaza, Denver, Colorado,
USA.

Medical Research Council, Pneumoconiosdis
Unit,Llandough Hosp1ta1 Penarth, Glamorgan,
Wales, UK. .

Government Mining Enginéér's Division,
Department of iiines, P.O. Box 1132,
Johannesburg, South Africa.

Institute of Occupational Medicine,
Roxburgh Place, Edinburgh EHB 9SU Scotland,

UK. (Chairmaon) .

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

TERMS OF RETFERENCE

1. The Committee was tc réport on the present evidence
relating exposure tc asbestos dust to cancers, especially that
obtained since the meeting of the UICC Norkin% Group on Asbestos

Cancers in 1964,

2. The Committce was
research and indicate pr.o:

term value.

to make recammendations for further
‘ities Ffor work ¢f immediate and long-
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CO-~-ORDIIATION OF IﬁTERNATIONAL CO-0OPERATION

Following the meeting of the UICC Working Group on
Asbestos” "and Cancers in 1964, a Sub-Committee of the UICC
Commisdion on Geographical Pathology ‘and Environmental Carcinogcns
(Chalrman Dr J. Higginson) was formed to co-ordinate work required
to achleve the recommendations. .

: In April 1970 .agreements between the UICC and the TARC led
to the winding up of the UICC Sub-Committee and the IARC taking
on responsibility for the Sub-Committee's work and extending it

‘by supporting certain projects on asbestos cancers in several

countries. The Agency has donethis as part of their wider programme
of investigating environmental carcinogens. Common memberships
between the UICC Sub-Committece and the Committee adwlsing the

. TARC ensured continuity of pollcy..

In ‘October 1972 the TARC held an intermational conference
with 137 participants from twenty countries to reviecw all the
evidence relating asbestos with cancers. Subsequently the Advisory
Committce prepared its report. This is divided into two sections.
First, a general review in the form of answers to a number of
important general questions about the relation of asbestos to
cancers of different sites and secondly, recommendations for

further :esearch.

"GENERAL REVIEW - c e .. .. . { &W4LF4J

1. Aro all major commercial types of asbestos able to cause
lung carcinoma ? s

Yes. Since 1964 the evidence of a causal relationship has
been incrcased by epidemiological studios showing exposure-response
relations for the incidcnce of lung carcinomas. The production of
lung carcinomas in certain animals by all types of asbestos

" supports this conclusion. The epidemiological ecvidence in man,

however, shows that there are clear differences 'in risk with type
of fibre and nature of oxposure.

2. " 'Is'there evidence of an incrcascd risk of lung calcinoma
at low levels of exposure to asbestos, such as heve been encountered
by the general population in urban areas ?

The evidencc of an cxposure-response relationship based
in part on past dust measurements and in part on thce type of job
within the industry suggosts that an excess lung carcinoma xisk is
not detectablc when the occupational coxposure has been low. These
low occupational exposurcs have almost certainly been much greater

than that to the public from general. air pollution.
: '

3. Sincc 1964 has the evidence relating past exposure to
asbestos and mCDOthllCTQS changed (N

r-

The cvidence has bccn grcatly strengthened by further
prospective and reermspective mortality sindies in many countries

e
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of populations exposed to asbestos. There is evidence that all
commercial types. of asbestos except anthophyllite may_be
respangible. Evidence for an important diff'erence in risk in
different occupations and with the Type of asbestos has increased.
The risk is greatest with ¢rocidolite, less with amosite and
apparently less with chrysotile. With amosite and chrysotlle there

} appears to be a higher risk in manufacturing than in mining ani
milling. There is also evidence from population studies that a

proportion of cases of mesothelioma have no known association with
exposure to asbestos.

¥, . Is there evidonce of an increased risk of mesothelial
cancers at low levels of exposure to asbestos, such as havé been
encountered by the general population in urban areas ? .

There is evidence of an association of mesothelial tumours
with air pollution in the neighbourheood of crocidolite mines and

‘of factories using mixtures of asbestos fibre types. The evidence

relates to conditions many years ago. There is cvidence of no
excess risk of mesotheliomas from asbestos air pollution which has
existed in the neighbourhood of chrysotiic and amosite mines.
There are reported differences on incidence of mesothelioma
between urban and rural areas, thz causcs of which have not been
established. There is no evidence of a risk to the general public

at prescent.

.5. _ Since 1964 has the evidence changed on theo importance of

other factors such as cigarette smoking, waxes, oils and trace
elements as contributory factors to the cancer risk ?

The evidence has accumulated indicating :
3

0) Cigarettc smoking is an important factor enhancing the
lung carcinoma risk in asbestos~-exposed workers, in
both men and women. Asbestos workers nave specially strong
. grounds for giving up smoking to protect their health.
No association has been demonstrated between cigarette
smoking and mesotheliomas.

(® Animal experiments designed thus far to test the
importance of waxes and oils as contributery facters
in the production of mesothelioma have shown these
contaminants are unlikely to be relevant.

(3) From arimal ecxperiments therc are no good clues suggesting
that trace elaments are likely to be a major factor in
the production of asbestos cancers.

6. Mhat other types of cancer arc related to exposure to
asbestos ?

Prosouective survays of occupational grcups exposcd to
asbestos have in genceral shown a small excess risk of some other

types of canccers (1h addition to bronchial and mecsothelial).
especially those of ths gastro-intestinal tract. The excess of these

S

.
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“"previously exposed to asbestos.=

tuncurs is relatively small c0ﬁparod with that® for bronchial
cancor‘.Ev1dcrce ‘for an association with ovarian tumours: has not
been’ supported by the first large nortallty sturvey-of women
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7 "Xs there cvidence of -an increased risk of cancer reaultlng

““frbm'asbcstos fibres present in water, beverages, food or in the

f1u1ds used for the admlnlstratmon of arugs ? .

.-\ ~'

Such ev1dcncc as there is does not indicate any risk.

’8;: ++ +Is fthere evidcnce 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 cf lung damagc by asbestos
to the goeneral public. The amount of asbestos in the lungs of
members of the general public is very small, compared to thosec
occupationally oxposcd. It is grcatost wiiere asbestos is mined or
worked and lowest in rural areas.

Cyoees e - i -

'9. . Has ‘the relationship between asbestos exposure and the
developmcnt -of pleural plaques been estab11shcd ?

Pleural plaquc= have/gssoc1ated with past expesurc to all
commexcial- types of asbestos. But additional factorg, ether than
asbestos itsclf, are involved. The plaques may remain fibrous or
becomeo calleled Not kll pleural plaques are as;oclated with

asbestos. .

RECOIMENDATIONS FOR FURTHER RESEARCH

tk
¢ o~ S

"Projects which the Paﬁcié‘rated high in priority are

?
Panels are marked £.

marked x ; those which will Tequire clo ¢ co~operation between the

Ebidémiolqgf

e - The. Pancl agrecd that.asbestos rclated cancers occur in

.8everal sites in the body. The incidence. of the different cancers
varies with a number of definable factors and for other reasons,
such as compecting causes of death. Epidemiological studices will
usually. providc information on morce than one type of cancer.

. Research dirccted at only a single type may, on occasions, be
useful but 4in gencral the inevitable uncertainties, in sonc
cases in the differcntial diagmosis of, for example, periphcral
lung carcinomas and pleural mesotheliomas, and betwecen peritoncal
mesothecliomas and other intra-abdominal cancers will fequire
that more than onc tywe is studied at the samce time.

The Pan 1 TGCOgﬂLSCd that soma- of the cpicerriological
projccts could cnly 2¢ pursucd if there was close co-opueratiorn
" between epidemiologists,. pathelogists, physicists and chamists,
and others, bLuucausc their success wiil depend upon the

o ey o o e«
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devecloprment of improved techniques, scme of which are referred
to in the recommendations of the other two Panels.
" Projects

() Furthor dovclopment of objective methods for early
detection and.surveiilance of effects caused by asbestos. Topics
for particular study include :

a) Icmmunological teckniques for screening for fibrosis
and ncoplasia.

b) Functional tests of.changes in fhe peripheral airways.
c) Detection of'pleural,thickeﬁing.

_d) Assessment of the specificity of small irrcgular
opacitics in thc chest radiograph as defined in ILO U/C

Classification (1971).

o) Tests of the usefulness of different techniques of chest
. xadiography, including the use of i00 mm. films.

£) Development of statistical procedurces for analysis and
prescentation of serxrial observations.

® Evaluation of the uscfulness of early detection in the

prevention of progressive flbIOSlS and asbestos cancers.,, also in

the identification of hazardous conditions. Routine hcalth surveii-
lance of industrial populations should be designed to assist

epidemiological studies, and should include measurement and
recording of environmental dust lovels. Surveillanco of now entrants
could be particuiarly valuable. Arrangcments should be wmade to
register workers so that their morbidity and mortality expericnce
can be studiced cven after cessation of exposurc to asbestos.

)] . Asscssment of cxcess cancer rlsks following exPogurc to
only one type of fibre.

a) Chrvsotile : The much higher cancer risk reported for
toxtile workers compared with mine and mill workers
requires explanation. How much is oxplicable by
diffcrences in size of airborme fibres and past
dustincss ? Tlhrero'is necd to make more use of past
dust rccords for relating to indices of diseasc.

b) Amosite : The oxcess lung carcinoma and mesothelioma
risk is apparcntly mucir greater in the manufacturing anc
application scctions of the industry thaz in the mining
and milling of this typec of fibrec. What are the important
factors in this reported difference ? .

c) Crocidoiita: Further studics are required in
occupational groups exposcd only to crocidolitc or
amosite or chrysotile in monufacturing and application
parfts of the industry to cstablish more clearly
differonces in risks due to different fibres.

.o . ¢~ -
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® Studics of the amount and type of asbestos in the lungs
of cases of mecsotheliomas (if possiblc by cell type) in (a)
national survey of mesotheliomas, (b) Teprescntative samples of
cascs arlqlng in groups Vlth a definablc part exposurc.

: Studles of dccular changcs in 1nc1dcncc of plecural and
peritoncal mesothelicmas nationally and internationally.

©®- - - Epidemiological studios to investigate the association
betwecen past expcsure to asbestes and cancer of sites other thanp
lung, pleural and peritoneum.

)] Studies of sccular trends in tho osbestos content of
theo lungs in the goneral populatlon. :

P / ® Studics to relatc amount and typc of asbestos in tho lung

and cstimates of past dust cxposurc and intcrval sincc last
gxposurc.

G» . Experimental and cpideomiological studies to investigate

‘possible differences of effect of continuous low and intermittent

hlgh exposure tc asbestos.

(1@ Opportunities afforded by 1ntercurrent deaths should be
used to interrelate radiograpnic appearances, lung patholes:r,
resplratory fundion, dust content; .and type in asbestos workers.

‘Standardised techniques and cla551f1cau1c1 recommenoed by the

Panels ahould be used.

01) - ' Investigate t;e prognestic smgnlflcance and aetlologlcal
factors in the development of calcified and uncalclfled pleural
plaques 1n different env1ronments. . . Nl

N .',.

(1@ : Inveqt&ﬂ te ta1c~etposed groups in mining and manufacturing
t0o establish- any differences in morbidity or mortality which might .
be related to the amount and shape of the fine respirable particiles.

PR

RO |

o ————

(139 Development of cost/benefit analyses to study the health,
safety, social and -economic inteérrelations. of the use of asbestos.

-

Pathology and experimental pathology
"The Panel reviewecd the progress made on the 196k UICC
recommendations. It was agreed that considerable progress had

-‘been made 'on the majority of the recommendations. Some require
further study, or modification of previous methods of investigation
!+ these are included in the lis?t of recommendations that follows.

The recommendations are_divided'info three categories ; morbidity
anetomy and histology, clinical researc., and experimental studies.
Projects

Morbid Anatomyv and Hlstnlogv

T et e s e St e e St e . et et S o e At i o s e S

~1. Asbestosis

OB Further consideration sheuls be given to methods for
deteraiining the amounts, types an . structural features of

UCASB00663849




-‘asbestos in tissue. A Sub-Committee should be established with

. -:members of the Physics and Chemistry Panel, and others to
'm:accelerate work on this p soblem. . L e :

! (XN

f@ The nethods for a559551ng ‘the severity of asbestosis

See Paper 9) should be tested for consistency by different
observers.

Carcanﬂa

0) T An 1nvest1gat10n cf vhether reduction of asbestos exposure

* . to levels below those’ producing asbestosis also abolishes

excess risk of carcincma was considered important.

' ° A comparison of lung carcinomas in persons occupationally

exposed to asbestos and those not” so exposed, including btoth
cigarette smokers and non-smokers, in respect of sites of
origin and cytology of tumours and presence or absence of
asbestoszs, UOle be of value.

..

-~

Mésotheliomas

M The International Panel of Pathologists ' and National
Panels established follcwing the 1964 meeting? have served a
useful purpose. It is recommended that panels be established in
other countries and membership of the Internationral Taniel be
extended. The main purpose of these Panels is to ensure
uniformity of diagnostic criteria and recording of histolcgical
types of diffuse mesotheliomas. Collaborative study of histology
slides in National Panels is reccmmended. The’ dlagnosls of
mesothelioma can be made by exfecliative cytology of the pleural

- fluid. If the cytological‘®diagnosis is rade by a competent

cytologlst biopsy. may e winecessary.

G3 To improve consistency of diagnosis there is an urgent

need for a Comprehensive Atlas on mesotheliomas, or alternatively,
for inclusion of an-enlarged rection on. mesotheliomas in the new
edition of the WHO Monograph on Tumours of the Lung. Criteria

".for diagnesis by exfoliative cytology and a description of the

fine structure of mesotheliomas should be included.

Clinical Research

() ifonitoring Dy immunological methods of populations
exposed to asbestos should be investigated to ascertain whether
it is possible to recognize those who are developing, or will

devebp, tumours.

wof e

1 The Internationél'Pdnél consists of : Dr M. Kannerstein (USA),
Prof. D. ilagner (Canada),. Dr L. heurman (Finland), Yrof.

W.T.E. icCaughey (Eire), Prof. H. Otic (FRG), Dr H. P'Lanteydt
(Netherlands), Dr E. Roitzsch (GTR), Prof L. Santi {Ttaly),

.Prof I. Webster (South Africa), and Dr J.C. Wagner (UK) as

Secretary.

2 Great Britain, South Africa, United States, Canadec ,Metherlands.

U.>ASB00663850
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’Gﬁ"“?‘Theﬂuée of chromatogrdphic methods for thé study of

mucopolysaccharides and other tumour-associated substances in

pleural fluids should be-’ explored.Sensitive methods might be
developed and applied to 1dent1fy Secretory products of mesothe-~

11omas 1n blood and urlne.

'

Further Experimental Studies

m Information is required about the role of fine particles,

-especially influence of fibre size, in the induction of tumouxrs.
. These studies should be extended to include fibres other than

asbestos. A Sub-Committee should be established to reviow the
need for, and arrange the distribution of standard samples of
asbestos and other fibres in addition to the UICC Reference

Samples .

@ The fatc of-inhded particles of various si. es, shapes and
chemical compositions, should be studied to determine more
precisely the quantities and sites of initial deposition,
change within the.body and later retention. The feasibility of
increasing fibre climination by various methods should be
explored. Studies should bec made of means of reducing the
fibrogenicity and cac1nogen1c1ty of fibres already rctained in

"the lungs.

C» The use of cell and organ culture, including mesothelial
tissue from man and other species, shouid be further investigated
with a view to devcloping methods of screening dusts for
fibrogenic and car01nogen2.c propertles.

® Further studlcs should be carr;ed out to dctermlne the
nature of the combined cffect of tumoux induction when animals
are.exposed to asbestos dust and cigarette smoke, metals or
other chemical carcinogens, including those which act
systemically such as nitrosamines.

® Inhalation experiments should be oxtended to test various
types of fibre ; of special interest arc forms of chrysotile

and crocidolite including the finer grade materials.:

© It was felt that studics of the pathological. effects of
asbestos on species other than rodents would Be of value.

- . : . v,

@ The effect of long~term ingestion of fibres of various
sizes, shapes and chemicul compositions should be studied.

® The eoffects of fibres and associated metals on the
metabolism of target organs should be investigatcd.

Physics and Chemistry

The Panel revicwed the progress made on the 1964 UICC
‘Recommendations. THe proposnals for the preparation and
‘characterisation of the UILCC Reference Samples of asboestos
been satisfactorily implemented, and the Panel rccommended had

e/
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a l1list of references to papers featuring the samples should be
_ _ distributed to investigators in this field. Considerable progress
" 'had been made on methods of identifying the type of fibre in
' CoL 'tissues vut' a quantitative method: when cheral types of fibres
-7 - ywere present had yet to be developod. R

. "7 87t 7Y 'The Panel discussed the further contmbut::.on that physical
T+t 7" and chemical- studies can make to Tesearch on the.biological effeccts
*Tof asbestos and other fibrous materials. Of especial intercst are
. the "effccts of fibre size and shape on the retention of material
~ 4n the lungs, the site of deposition, the migration of. fibres
within the body, and their carcinogenic or other biological

activity. The following recommendations were made :

.Projects
P

x. J'-: ~Materials for eiperimental work

~'fw3r: l:w a) Supplles of asbestos from relevant sources should be

+4. ootalned where there is evidence of variation in gcolog1c1l form,
: itrace element content oxr significant blqloglcalﬁfzndlngs.

b) Small samples of various fibrous materials should bo
prepared for studies on the influence of fibre size and shape on
carcinocgenicity. For this ‘purposé the samples should be milled

» =t - . to different degrees of, fineness. .

. S st e c) Fox investlgwtlons on the influence of particle shape
-':::nand size, on the inhalation and subsequent fate of asbestos fibres
a chrysotile and an amphibole of fibre length greater than the
UICC samples should be prepared. T

x A 2. Uethods . - . M

. a) There is an urgent need for the quantltatzve assessment,

. 51ze analysis and characterisation of particles and fibres in the

. Jlungs and other organs. Details of availablie methods should be
‘circulated, intermnational comparisons undertalcen, methods
standardised and neyw technigues developed.

b) No methods are at present available for the preparation
of fibres in narrow rTanges of diameter and length in sufficient
quantities for inoculation’ experiments. Techniques for thesec
purposes are urgently required, especially in view of thc advantages
such graded samples could provide for investigating the infiuence
of these physical factors on the carc1novenlcluy of fibres of

different materials.

cg Since the degree of dispersion of fibres (especially
chrysotile) used in inoculction studies may have a marked influence
on their carcinogenicity, methods are required for guantifying
dispcrsion.

Q

d) Inhahtion studies rcquire procisc control of the
characteristics of the dust clouds. Improved metheds of dispensing
fibrous dusts in such investi:tions nced e be dovelopad.

YA
UCASB00663852
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r v aa ) Methods are av111able for* collectlng ‘the important
-Size fractlons ,of ‘dust clouds in’ 1nna1at10n studies when' the
partlclos are aof compact shapc. Similar ﬂcthads must be acvolcpcd

foxr fibrous particles.
f) The present mcmbrano filter methods of measurinz the

Wt

'-flevels oﬂ aifborn asbestos dust require standardisation. Thls shouid

nizbe done b/ 1ntcr- aborgtOHy “rials on a continuing basi s. Particle

) pathologlca" studies.

countlng by clectron microscopy should also be dovelopnd.
Grav1metr1c assessment methods and tho automatlon of nartlclc

countlng ‘'should be evaO"ed

3. Inhalation Studies

H -

Considerable infoxmation is’ now available on the cepositicn,
retention and migration of paxticles of compact -shape. Recently
developed methods, especiallw radio~active tracer techniques,

- should be used to.obtain similar knowledge . for fibrous particles.

This information is nceded to identify the.biologically impoxtant
size fraction and to help 1nterpre+at10n of cpidemioclogical and

'~f43 OccupatwonaT and DnV1ronnent11 S udlcs.-ﬁn .

. B Y,

The use of ‘both flbrc counts and grav1netr1c methods for
assessing asbestos dust concentrations should be .encouraged. Data
collccted over an extended period will be particularly valuable

‘inidentifying the parameters of the dust which can ve correlated

“ i with epidemiological evide:nce on the health. hazard.

" Panel would periodically review

5. Physics _and Chemistry Panei

It is recommended that an intermational Panel ‘bo

established to assis®t in implementing tliese recommendations. The
requirsments for materiais for
exporimental work ; provide guidance on vhysical and chiemical
problems ; and arrange national and internavional standardicaztion

trials.

UCASB00663853




