o T R Bl

;’-\sbestos; }!-nforméticn‘ 'Aésociat..i-on/North America

4SGIA

22 East 40th Street’
New York, N. Y. 10016
212-689-3378

December 27, 1972

_Gentlemen:_‘

_Attached for your information are two recent medical papers
of considerable importance with regard to asbestos-health.

The first, the "Report of the Advisory Committee on Asbestos
Cancers to the Director of the International Agency for
Research on Cancer," presents in question and answer format
the joint professional opinions of nearly three dozen of the
world's top asbestos-health experts on various aspects of
this problem. This report is secheduled to be released
shortly. Until then, however, despite the wealth of valuable
information contained therein, we have been asked to keep it
“"semi-confidential," which means that it:should not be given
wide distribution even within your own companies, and
certainly should not be distributed to those outside the
industry. - E

The second paper is entitled "Mortality in Relation to
Occupational Exposure in the Asbestos Industry." It is a
study of 1,400 retired United States asbestos manufacturing
workers, and while the results indicate an excess of asbestos
related disease among the cohort, the rates are by no means
as high as those reported by Selikoff in his various studies.

Sincerely,

I'd . . e
N

’/)- P

Matthew M. Swetonic
. Executive Secretary

Enclosures (2)
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A. E. Alpine - Certain-teed Products Corporation
G. M. Armstrong - American Asbestos Textile Corporation
James Armstrong - Bendix Corporation
A. A. Cross - Cape Asbestos Company., rLtd.
Hugh Dawson-Walker - Hill & Knowlton (UK) Limited
J. Hall - GAF Corporation
S. Holmes - Turner Brothers Asbestos
Wilfred Howard - Asbestos Information Committee (England)
Michael F. Ho%s// - Turner & Newell »
H. M. Jackson - Johns-Manville Corporation
Art Neilson - Fireman's Fund Insurance Company
S. Monoky . o - Certain-teed Products
P. V. Pelnar, M. D. - Institute of Occupational & Environmental Health
F. L. Pundsack - Johns-Manville Corporation
Ivan Sabourin '~ = Johns-Manville Legal Counsel
Hans Weill, M. D. - Tulane University
G. W. Wright, M. D. - St. Luke's Hospital
I. C. Campbell - Q.A.M.A,
J. A. Gossip - Q.A.M.A,
Martin Sendecki - Congoleum Industries Inc.
George P. Vogel - Ertel Engineering
Mike Donovan : - Johns-Manville Corporation
C.. Nelson Codding - Jim Walter Research Corporation
R. C. Carter - Johns-Manville Corporation

Lyman Field - Rogers, Field, Gentry, Benjamin & Robertson
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E. C. Bratt - H.lK. Pogter B P i
Georg=s Barge - Atlas Asbestos Company YAl
H. Randolpg Brow - Uvalde Rock Asphalt Company ekl )
J. D. Christian - Cassiar Asbestos Corporation, Ltd.
A. H. Fay : - National CGypsum Company
J. XK. Whittaker ~ Nicolet Industries, Inc.
W. E. 'Gatewood - Certain-teed Products Corporation
A. R. Hooker - The Flintkote Conpany
J. H. Marsh : - Raybestos-Manhattan _
C. G. Morgan. - North American Asbestos Corporation - -
C. A. Neumann - Kentile Floors Inc.
J. L. Rainey ~ American Asbestos Textile Corporation
J. W. Rawlings - Union Carbide Corporation
Kurt Schwarz ' - Supradur lManufacturing Corporation
F. J. Solon, Jr. . - Johns-Manville Corporation
Wes Sauerland - Jim Walter Corporation
S. D. VWeaver - Cement Asbestos Products Company
Paul Weiner - GAF Corporation
J. R. Stetson - Congoleum Industries, Inc.

o —————

AIA/NA ENVIRONMENTAL CONTROL SUB-COMMITTEE

E. M. Fenner - Johns~-Manville Corporation

Ike Vleaver - Raybestos-Manhattan

Frank Zimmerman - National Gypsum

W. J. Dickson - Flintkote Company

W. Passuliotis - GAF Corporation

Ralph Lanz ‘ - Nicolet Industries, Inc.

John Myers - Union Carbide Corporation

Wes Sauerland ~ Jim Walter Corporation .

AIA/NA LEGAL COUNSEL

- Bradley Walls - Burns, VanKirk, Jube & Kafer

AIA/NA PUBLIC RELATIONS COUNSEL

Jack Steinberg ~ Cunningham & Walsh
Mike Isser - " "

Tony Federico -
C. L. Forbes -

" ”

n -"
AI2A/NA ENVIRONMENTAL CONTROL CONSULTANT

C. L. Sheckler
RECEIVED JAN 8 1973
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Medical Research Council tclephane Perarth 7087CH
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Dear (\i?.c»’)a

I cnclose the Ropmt and Recowmendations of the Advisory Committee

as submitted to Iir. J. Higginson, _ .

Yours sincerely,

ﬁ/-’m‘-' : )

J. C. VAGNER
Scerclary of Llhe Advisory Coumittice

Pr. G. VWright,

Division of M~dicine,

si. Luke's Horpital,
11313 Shalier Haulevard,
Cleveland, Ohio 4410¢,USA



REPORT OF TIR

DIRECTOR OJF

THE

ADVISORY CO}

INTERNATIONAL AGERCY FOR JESEARCH ON

SMITTEE ON ASHESTOS CANCERS TO THE
CAXCER

er0ce0saasos

The mecting was held at ihe International Agency for Rescarch on Cancer,

Lyon, France on S5th and Gih October, 1972.

pancls

Epidemiclogy Tainel

Dr. M. Beclklalke
Dr. M. Bohlig
D1« N. Day
Prof. C. Elnes
Nr. J. C. Gilson
‘I, J. Lepeutre
Prof. J. C. lcbonala
Mr. C. E, Rossiter
Dr. ll. Sakabe

® Di. Y. J. Helilioff
Nice G.R. Sluie-Cremer
Die W. Smitihoer
br. G. Viright

- Epidemioclogy, Pathology,

The Coumittee consisted of threceo

Physics and Chemistry.

McGill University, I)cp.xrix.xcnt of Y‘pldo.nolor)\' & Heal
3775 University Sircet, Montreal 110, Quebec, Canac:

Chefarzt der Strahlenabteilung des Stadtischoen,
Krenkenhauses Ludenscheid, 588 Ludenscheid, Geroany

Unit of Epidemiology and Biostatistics, Internation
Agoncy for llescarch on (‘anccx , 150 Cours Albert Tho:
600\)0‘ Lyon, lrance.

NDepartiaent of Therapeutics and Pharnacology, Cuoean’.
University of Belfast, Institute of Clinical Scianc:

Grogvenor NRoad, Belfast, BT12 60BJ, N, Ireland, UK.
Medical Nescarch Council, Pacunioconiozis Unit, Llin

Hospital, Penwr-ih, Glawmorgan, Wales, UK. (Chairwan)

Mcdical Departwment, W.V. Kapelle-cp~-don-Lo

Belgium,

Eternit,

MeGill University, Deparinment of Epidamiology & lnx
3775 University Street, Monirecal 110, Quecbec, Canad
AR

Medical Rescarch Council, Pncumoceniosis Unit,

Houpital, DPenartih, Glamorgasn, Wales, UK.

Departizent of Yndustrial Physiology, Ministry of J.
National Incuastirial ilealih,
205) Nizukisuwioyoshi- Kavasakd , Japan.

Tustitute of

\J}Il., [y

School of YModic
16070

Sinai
New York, N.oY.

Departlent of Madicine, Mount
Fifth Avenue and 100th Sirccet,

South African Moedical Nesearch Council, National It

Institule for Ovcujational Piscanes, P.0. Box 4770
Jolwnresburg, S, Africn. -
Cape Ashestos Co. Lid., 114 Park Streetl, Londen Vi

England, Uk,

St. 11311 &

Cleveland, Ohido

Hospital,
UsA.

JLuke's
5hi101,

Division of Mcdicing,
Boulcvard,



< A'P:\thnlnny. Fanel

"Pr. A. C. Allison
}-ir.‘G. Berry

Dr. P. Bogoveki

Dr. M. Kamerstein
Prof. V.T.L.}YcCaughey

Prof. D. Magner
Prof. 1l. Otto

Pr. HB. T. Planteyadt
Dr. ‘H. Stanton

Dr. J. C. Vagner
Prof. S. Vatanabe

Prof. Y. W¢bster

Physics and Cheujstry Panel

Dr. L. Le Bouffant

M. G. V. Gibbs

Drr. S. lolnes

He. Al Morgon

Clinical Research Cenlre, Vatford Road, llar:row,
Middlesex, lIAY 3UJ, UK.

Medical Nescarch Council, IMeumoconiosis Unit, Lland:
Hospital, Penartih, Glamorgan, Wales, UK.

Unit of Fnvironmcntal Carcinogens, International Ago:
for RNescorch on Cancer, 150 Cours Albert Thomas, (90
Lyon, Jrance.

Pathology Department, Barncrt Memorial lNospital Cont.
680 Broacdway, Paterson, N.J. 07514, USA

School of Puthology, Trinity College, University of
bublin, Dublin 2, Eire.

Canadian Tumour Reference Centre, Department of
Pathology, University of Ottawa, Ottawa, Ontario,
KIN 615, Canada. :

Direccktor des Patholoaischen Tnstituts der Stadt
Krankenanstalicen Beurhausstrase 40, 46 Dortmund,

V. Gerwmany, ’

Stichling &irccklaboratorivmZecland, Noordpooriple
fidde! burg, Nethoerlands.

Deparinent of lealth, Dducation and Welfare, Natioan:n
Instituie of Healih, Bethesda, MD 20014, USA,

Medical Research Council, DPrcumoconiosie Unit, Llane
Héspital, Penarih, Glamorgan, Wales, UK. (Chairmar.

Department of Pallbinlesy, National Cancer Cenire, o
Institute, Tsukiji, 5-1-1, Chueoku, Tolyo, Japan.

Medical Rescarch Council South Africa, Nationa) Res:
L

Institule for Cceupnijonn) Discases, P.0. Pox 4733,
Johannesbhurg, Soulh Africa.

y ! .
Laboratozre dua Contre D'Eludes ot Rechiorches dos
Charbonuanges de France, Verncuill-en-lallatve, BP X
60 -~ Creil, I'rance.

tniveorsity, Deparinent of Eptdenmiolony & lea

4 )
3775 University Sireetl, Montreal 110, Gaebeg, Carsd

Asbentosis llesecarch Council, ¢/o Turner Bros. Arbi
Co. Lia. P.0O: Bax 40, Rechdale, England, UR.

Ll .
Atomic ncray Rescarch Dstab)ishaent, Healil Thysic
Medical Division, DInilding 364, Harwell, Boerle.,
Eagland, U, :
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* Physics and Chemistry Panel (Continucd)
Dir. ¥. D. Pooley Depariment of Mineral Fxploitation, Universily Colles
. of S. Vales and Monamoulhshire, ivewpert Road, Cardiff.

L ) : Wales, UK.
Drr. S. Spcil Johns Manville Rescarch and Engincering Centre, P.O.

159, Manville, New Jersey, USA.
Dr. V. Timbrell Medical Research Council, Prcumoconiosis Unit, Llangd
. Hospital, Penarth, Glamorgan, Wales, Ul
Dr. R. du Toit Governnent Mining ¥ngineer's Division, Department of
Mines, P.O. Box 1132, Johannesburg, South Africa.
M. V. H. Walton Institute of Cccupational Medicine,
’ Roxburqgh Place, Edinburgh LH 8 95U, Scotland, UK.
(Chairman)

The panels met in a separate sessjon and at the final session (Chairman Dr.
Gilson) prepared this report to the Director of the Tnternational Agency for Resc
on Cancer.

TERMS OF

. The Committce was to report on the present evidence relating exposure lo

asbeslos cust to cancers, especially that obiained since the reeting of the UICT

Vorking Group on Asbeslos Cancérs in 1964,

2. . The Committee was to make recommendalions for furiher research and indicodi

priorities for work of immediate and long-term value.

CO~6RDIKATIC§ OF TXNTINATICNAL CO-0PPRATION » -
followiﬁg the meeling of ithe UICC Vorkiing Group ogiAsbcstos and Cancers in

1964, a Sub-Commitice of the UICC Cowmmission on Geogrephiical Patliology and

Environmoental Carcfnogcns (Chnirm:n‘vr. J. Higginson) wvas formed to co-ordinale

vorkk required 1o achicve ihe recomaendations.
. ihe -
In Apridd 1970 agreecments boetween the UICC anad/IARC led to the winding
up of the UICC Sub-Coiaitlee and the TARC {oking on responsibility for the Suh-
Commitien's worlt and extending il by supporting ceriain projects on asbesios

cancers An several counirices.  The Ageney han done this as part of their wider

mrograrne of investigaling chvirenuental) carcinogens. Common membeorships betwe



-thc VICC Sub-Commthcc and the Cgmmittec advising the 1ARC ensurced coutlinuity
of-policy.

In October 1972 the IARC held an intcrnﬁtional Confecrence with 137
participants from 20 countries to review all the evidence relating asbestos vil)
cancers.. Subscquently the Advisory Commiltce prepared its report. This is
divided into two secctiions. First, a general review in the form of answers to
a number of importani general questions about the rclalion of asbiestos to cance

of different sites and, sccondly, rccommendaticns for further resecarch.

GENERAL DEVIIW . .

1. ‘Arc all major commercial types of asbestos able to causé lung carcinoma?
Yes. Since 1964 {hc evidence of a causal rclﬂtionship has been increasced

by cpidamiological studics showing eXposure-response relations for the incidenc

of lung carcinomras. The production of lung carcinomas in certain animals by a)

{ypes of asbesios supports this conclusion. The cepidemiological evidonece in nio

— —

hovever, shows -that {heve are clear differences in risk with type of filwve and

s e s I T ~———e -

nattre of expasurc.
N et et et —""'..'ﬁ'”-ﬂ“-.-

2., . Is lhere cevidance of anlincroascd risk of lung carcinomz at jow levels of
exposure to asgbestios, such as have been anountcrod by the general pnpulatiqn
urban arcas?

The cvidence of an oxposurce-response rclationship based in part on past &
‘neasurcemetits hnd‘in part on the type of job within the fndnstry suggests that
excess lung carcinoma risk is not deatectable when the occupational exposure ha

beoen low. These Jow occupational exposures have alrost certainly been nuch

AL L
S Wb -

greater than that to Lhe public from general ajr pollulion.

P - - o

3. Since 1904 has Lhe cvidence relating past cxpozure o asbestos and -
: L 8

mesothelionas changea? ' : -

The evidence has been areally strengthenced by furiher nrospective and
retrospective mortalily studicn in many couniries of populations exposed Lo a:

There is evidenca 1hat all comaercinl Lypes of asbectosn except anthophydliie



rbspoﬁsiblc.' Evidence for an important difference in risk in different

—.
L -]

occupations- and with the type of asbestos has increased. The risgk is greatest
—e——

—
with crocidelitc, less with amosite and apparentily less with cinyeotile. Vilh
T et ettt e it

——— amem—

anosite and chirysotile there appears to be a higher rislht in waoufaclmtiva than
e S e —

in mining and milling., There is also evidence from populalion studies that a

_————-“"’—-‘ —-\-———_
——
propor-tion of cases of mesothelioma have no known association with exposure lo
P — ———
asbestlos.
4. Is therc evidence of an increascd risk-of mesothcelial cancers at low levels

of cxposure to asbestos, such as have been encountered by the general population

in urban arcas?

. There is evidence of an association of nesoihelia) tumours with alir
pollution in the neighbourhood of crocidolite mines and of factories using
mixlures of asbesios fibre types. The evidence relaics to conditions many

years ago. Thore is evidence of -no excess risk of wmesothaliomas from asbostos

s A D ] e et et P WSt 2 W P T e, s

air polluticn vhich has existed in 1he neighbourhood of chrysoisle and awosile

S - o —

——— —

-~ e -,

] L
'

minces.  There are reportoed diflcrences on incidence of mesothelioma between

Wi e, v

urban and raral arcas, the causes of which have not been established. Theore ic

e general public at present.

5. Since 19564 has the evidence changed on the importance of othér factors
such as cigarette smoking, waxes, oils and tracc>clcmcnts as contribuiory freic
.tn thélcancor risks?
The cvidence has accunulated indicating:
(1) Cigarctlte swmoking is an imporlant factor enhancing ihe Jung carcinona
risic in asbestos-exposcd workers, in bolh mcﬁ and wounicn.,  Asbesloz

vorhkore have speeially silrong crounds for civing up smeking to

mrotect thnir health.  No asvociation hes Leen dewonstiated
belveen cigarcltice smoliing and fiesothelicnias.

2

(2) Aniual experiments designed thus far to test the- fwportance of

smyes and oil)s as conlributory fuctors in {he production of



. mesotheliona have shown these conianina

=

Ll i LU
Le relevant. . T

(3) From animal cxperiments there are no good clues suggesting that

' ) irace eloments are lik

cly to be a major factor in the production

of asbestos cancers.
6. ¥hat other types of cancer arce related to exposurce to asbesltos?
Prospective

swmrveys of occupatioual groups exposcd to asbectos have

in gencral shown a small excess risk of some other types of cancers (in additien
a— o ——
to bronchial and mesothelial), especially those of the gastro-~intestinal tract.
e
. —

——

The cxcess of these tumours is relatively small comparcd with that forr bronchia

——
cancer. Evidence forr an
—_—-——-—-““’"‘

association with ovarian tumours has not been supporied

by the first Jarge mortalitly survey of women preoviously cxposced to asbestos.
i & e S A e 2 @t M g o i
———-—’.‘——
—_— g
7 Is there evidence 6f an increased risk of cancer resuliing from asbestos
. T ——
H Ffibres present in vator, beverages, food or in the fluids used for the
acdaminiastration of druas? :
[ eeisteation of st _
. .
Such evidonce as there is cdoes nol indicate any risk.
— e e —
8. Is lhere cevidence of a risk of luna fibrozis from low levels of cxposure {c
asbeslos such

as have been cncounterced by the general populalion in wrban arcas

.
.

There is

al present no evidence of lung Casage by asbestos Lo the general

publie.

e

The amount of asbeslos in the lungs of neabers of the general public

s very small, comparcd to those occupationally exposed. It is greatest viovre

ashestos is mined or wvorked and lowest in rural areas.

9. Has the relationship belween gsbestos exposure and ithe development of
pleural plagues been established?

Pleural plaaues have been asgociated with past exposurce o all commcrcial
{ypes of asbestlos.,  hat ad2itional faclors, olher 1han ashestos itse

involved.

P

The plaques miy remain Sibrous or becouwe calcificd.  Not all ploural
U plagues are weiated vith asbeston,



Projects which the Pancls rated high in wilority are mwhed *5 thosce

vhich will require close co-operation belween the Panecls arce marlked s

YEPIDEMTOLOGY

The Panel agreced that asbestos related aincers oc':c.ur in several sites
in the body. The incidence of ihe different cancers varics with a nusber of
. ‘definnblc factors and for other reasons, stuch as competing causes of death.’
Epidemiological studies will usually provide information on niore than one ilyype
of cancer. Rescarch directed at only a single lype may, on cccasions, be

useful but in goneral the inevitable uncertainties, in some cases in the

differential diaguosis of, for cxample, poripheral lung carcinomas aud plomal

1 mesotheliomas, and between peritoncal nesotheliomas and other - intra-abdominal
cancers will require that more than one type is stndied at the same tine.
. The ancl recognised that some of the epicQemiolagical projects could

only ke pursuced if there was close co-eperation betweon epidemjologists,

' patholegists, phyzicists and chenists, and others, boecause their succeoss will
!
; depend upon ihe developient of improved techniques, some of vhich are referred
{0 in the recommendations of the other two Panels,
: PROJICTS
(1) Murther developuianl of objeciive mathods for carly deteclion and swrveillw
of cffcecls caused by asboslos. Topics for particulie sludy include @
(a) Yumunoleogical tcckuiques for screening for filrosis
. v '
and neuplasia.
' (L) Functionad tests of changes in the peripheral airvays.
' -
(¢) Doteclion of plawral thickening. -
' () Assessoont of (e snecificity of soall drreauler opnciticos
i in the chest radiogranh as defined in the 1D U/C
; r 3
H FRN s fyey-
3 Clasuvification (1971).
]
!
! .
\



(¢) Tesis of the uscfulness of different tccimiques of cliest
radiography, including the use of 100 mm filws.

(£) Deovelopument of statistical procedurcs for analysis and
~
presentation of serial observalions.
(2) PEvaluation of the uscfulness of carly detection in the prevention of
L NSRS T ——

progressive fibrosis and asbestos cancers, also in the jdentification of

—~——— ——

——

hazardous conditions. Reutine health swrveillance of industrial populations

- T : should

should be designed to assist epidemiolonical studies and/include measurement an

recording of environmental dnst levels. Surveillance of new entrants could be

-particularly valuable. Arrangements should be made to register workers so that

theirrorbidity and mortality experience con be studied even after cessalion of

cexposure {o asbestos. .

(3) tss=essment of excess cancer risks follewing 9xposu;c to only one type of
fibre. T
(a) Chrysofile: The ruch higher cancer P}Sk repoktcd for chrysotile
textile voriiers coupared with x:ii;lc and nill wvorkers requires
explanalion. low nuch is explicable by "differcences in gize of
past

airborne fibres cnd/dustincess?  There is need lo malie more use

of past dusl rceccords for relaling to indices of discase.

e
m

(b) Amosite:  The excess lung carcinoma and mzsothelioma risk
apprrently much grealer in lhe manufaciuring and application
secltions of the industry than in the mining and milling of this

type of fibre. Vhat'are ihe impertant faclors in this reporiad

diffcrence?

(c) Crocidnlite: Further studics are required in occupational avouns

oexposenin only Lo croeidolite or wanzile or chrywolile in the
nanufacturing and appuication parts of the industry to estolilish
. ,

wovre cloemrly difference:s in ricks due to different fibres.



s (h) Studies of the amount and type of -asbesios in {he lungs ol cases of
) mesotheliomnas (if possible by cell type) in (o) national survey of
) .
P mesothelionas, (b) representative samples ‘of cases arising in groups with
a definablce past exposure.
= (5) Studics of sccular changes in incidence of pleural and peritoncal
mesolheliomas nationally and internationally.
! * (6) ¥pidemiological studics to investigate the association between past
| .
! exposure to asbestos angd cancer of sites other than lung, pleura, and
.
i ' peritoncum.
. (7) . Studies of secular trends in the asbestos content of the lungs in the

general populalion,

* f (8) Studics to relate amount and type of aszbestos in the lung and estimates
of past duzt exposure aid interval since last exposure.
(9) ¥xperimental and cpidemiological studies- to investigaie possible
differences of.{:.f‘f(:ct of continuous low and inl‘xcx‘x.zi{:('um; high exposwre to

A ~

asbastos,

(10) Oppoartunitics afforded by intercurreni deaiths should be used to

interrclate radiographic appearances, lung pailinlogy, respiratory function,

dust con‘ccnt', and type in asbeslos workors. Sf:mdm*discd 1echniques and
clriss_ification_ recoumendad by the Panels should bc_ uscd.
-('1.1)"-‘Invcs;t-'_'g.’\i,e the progrostic significance «nd aeliolegical faclors in
the development of calcificd and unealeificed ploural plagues in differoent
environnenis,

(12) Investigate talc-eoxposed groups in mining and sunufacturing to establizh
any disfarcnces in wmorbidily or mortalily which miohl e ralaied to the amount

and shope-of The fine respirable particles.

(13) Developnent of cost/Lencefit analyses to study 1he headth, safoly,

social and cconumtic interrelations of 1he ure of asbestos.



PATHOLOGY AXI EXDERTTNTAL PATIDLOGY

The Panel reviewed the progress made on the 1954 UICC rcecommendations,
It was agrced that considerable prooress had been muade on the majority of ihe

recommendations.  Somce require further study, or modificalion of previous

methods of invesligation; these ave included in {he list of recomacndations

that follows, The recomnendatioens are divided into iliree calegorics, morhid
anatomy and histology, clinical rescarch, and experinmental studies.

PIDSLCTS

should be tesied for conszisicengy by <

Morbhid Anatlomy and llisloloay - .
). Asbestusis

“ (1) lurther consideration shiould be given to methods for delermining

the amounts, types and siructural featurces of asbestos in tissue. A Sub-

Comaitice should be csfablished wilh rmambers of the Phvsics ond Chenistry

Panel, and others to accelerate work o this problen.
3 1

(2) The nethads for asscssing {he scve?ity of asbestosis (sce paper 9

2. Carcinoma

< / (1) Zn investigation of vhether reduciion of asheslos exporure to

estosisn also abolishes excess risk of

D8

levels below thosce producing ast

‘careinoma was considored inportant, :

(2) A comparison of lung carcinomas in persens occupaticnally
exposcd to asbeslos and ibose not ro evposced, including bolh cicarette
smokers and non—ﬁuokcrs, in respect of sites of origin and cylology cof

twours and praschnce or absencoe of asboestosis, wvould be of valuc.



' . . 1 o e
(i) TheeInlernational Pancl of Patlhelogists aud National Punels
ratablished following {he 1964 moatingz have szerved o uscful purposce. It ju

reccommended that pancls be established in ot wer countries and membership of

ihe International Panel be extended.  The main purposes of Lthezc Panels is

. to cnsurc uniforinity of diagnostic criteria ind recording of histological

types of diffusc nmenotlicliomas. Collaboralive study of histology slides in

National Panels is-rceccoimaended. The diagnosis of mesothceliona can be made by

exfoliative eytology of the plecural fluid. If the cytological diagnosis is

made by a competent cytologist, biopsy may be unnecessary.
(2) To iwprove consistency of diagnasis there is an urgent nced for

a Couiprchenszive Atlas on mesothelionas, or allernatively, for incluzion of an

enlarged scclion on mesotheliomas in the new cdition of the WHO lMonecgraph on

Tuwnours of ihe Lung. Criteria for diagnosis by exfoliative eylolagy and

description of the fine struclurce of mesothceliosias should be included.

. Clinical Rercarch . .

= L (1) Monitoring by iremnoloaical rmeihods of populations exposed to
asbestos should bLe investigated to ascertain vhether it is poesible to
reccognize those vho are developing, or will develop, tuunours. -

(2) The usc of chromatographic methods for the study of mucopolysacchz

1

n pleural fluids should be cxplored.

[

and other tumour-asseciated substances
Sensitive mothods might be developed and applicd to identify sceretory products

of mesothelionas in bleod and urine.

s . . . : .- . .
The International Taneld consists of: Do Mo Kannerstoin (U3A), Prof. L. Magnor

(Canzdn), M. Lo Newrwear (Findand), Pref. V.T.E. MeCauchey (Bire), Prof. . Otlo
’ (PG}, L. Mo T. Planteydt (Clether 1 ), e Reitroeh, (GRI), Prof. Lo Sanlid
(1tady), Prof. Y. Webstoer (South f ica), ...n\l N, J.C.hagner (UR) as Sceretary.

Groeat Britain, South Africa, United Stated, Cuanada, Nethorlands.



Furthor Exporirnental Studies

. - < ) : - .
* . (1) Information is required about ithe rele of fine particles, copeciall:

- influence of fibre ;iye, in the indaction of lwsvwrs. These studies should be
e extendad to include Fibres other than asbcst;ﬁ. A Sub-Commiilce should bLie
established to roview the need for, and arrange the distribution of standara
samples of ashestos and other fibres in addition to tﬂo UICC Neference Samples.
A (2) The fate of inhaled particles of various sizes, shapes and chemical
compositions, should be studied to detcimine more precisely the guantities and
sites of initial dcpoﬁition, change within the body and later retention. The
-feasibility of inereasing fibre eliuination by various methods should be
explored. Studics should be made of means of reducing thcsfibrogcnicity and
carcinogensicity of fibres already retainced in the lungs.
(3) The use of ccll and organ culture, including mesothelial tissue
from man and other species, should be further investigated with a view to
devaloping nethisds of scrccninﬁ cdusis for fibrogenic and . carcinsgenic proepertie:

.

(4) Iwrther studice should be carriced’oul to determine the nature of

the combined offect on Lumot »_induction when animals are exposced to asbesgtos
dust and cigarctte simoke, nelals or other chemical carcinsgens, including
thosc which act systemically such as nitrosanines.

(5) Inhalation experiments should be exitended to tesl various lypes
of f}hvc; of gpecial inlercest are forms of chrysotile and crocidolite includiv:

the finer grade siatceris) s,

{G) 3t vax felt that studiez of the pathological effccts of asbestos
on specics othor than rodenls wvould be of value,

(7) 7he offcet of long-term ingestion of fibres of vavious sizes,
shopes and cheatenl camponiliond should be sludicd.

. (8) The offcets of Fibres and associated netals on the metibolism

of taragel organs should be investigsted,



PIIYSYCS AND CIIVMISTRY

The Pancel revicwed the progress made an the 19064 UICC Recomwmendations.  Tne

proposals for the preparation and characterizatlion of the UICC reference samples

of asbeslos had been satisfaclarily dmplasented, and the Pancl recpmmendcd that
a list of fcfcroﬁces to papoers ?caturing the =amples should be distributed 1o

investigators in-this field. Considerable progress bad been made on methods of
identifying the type of fibre in tissucs bDut a quantitative rethod when scveful

iypes of fibres were proesent had yet to be developed.

The Panel discuszed the further .contribution that physical and chemical
studices can make to researceh on ihe biological cffects of asbeslos and othar
fibrous materials. Of especial interest arce the effcels of fibre size and

shape on the retention of material in the lungs, the site of deposition, the

migration of fibres within the body, and their carcinouzcnic or other biological

activily. The follewing recomumendations were made:

PLOJICTS

1. Haterials for eoxverimental vork

a) Suppiics of asbestos ffbm relevant sources should be obtained where
there is evidence of variation in geological form, trace elecrnent content or
significant biological findings.

L) Small samples of various fibrous matcerials should be preparcd for
studics on Lhic influecnce of filre size and shape on carcinogeniecity. For this
pwrpose the samples should be milled to different degirees of fincness.

c) Yor investigations on ilhe influence of particle shape and size, on the
inhalation and subsequent fate of uspostos fibres a chrysolile and au amphibole

- ’
of Libre Jenglh greater thon the UICE samples chould be preparcd.

2. Meihods O . . )

a) There is an urgend néed Jor ihe quantitative asscensment, size analysis
and characterication of parlicles and fibrex in Lthe Jung:: and oiher organs.
Deladle of availible o lhicds: should be circulaled, lutcernations) comparicons

nderteden, pelbads siandodived and now toehnigques Qeveloped.




"f'/_h

b} Mo methods are at prescnt available for the preparation of Iibres i
parrow ranges of diameter and length in sufficient quantities for inoculation

cxpcrimcn(s; chhniqués for ihcse purposcs are urgently required, especially
in vicw of the.udvantngcs such gradad namplos.cou]d provide for investigatling
the influence of these physical. factors on ihe carcinogenicity of fibres of
different materials.

¢) Since the dogree of dispersion of fibres (especially chryszotile) usecd
in inoculation studies may have a marked influence on théir carcinagenicitly,
methods are required for quantifying disporsion.

a) Inhalation s@udics require precise control of the characteristics of the
dust ciouﬁs. Inproved methads of dispensing fibrous dusts in such investigations
nced lo bz QQVclopcd.

¢) Methods arce available for collecting the impdrtnnt size fractions of

icnr lhe particles are of compact shape.

+
»

dust clouds in jinhalation studics w
Similar neihods must be devoloped for fibrous particles.
) The present moabrane filter methods of neaswring ithe levels of airborne

1

asbestos cust reqguire standardization.  This should be done by inter-laboratory

{rials on a continuing basis. Particle counting Ly cleatron microrcopy should

#lso be developed. Gravimelric asscssment methods and the autowation of particle

counting chould he explored. ' . .
3. Tohalation sltudies . :

Considerable information is now avajlable on the deposition, retention and

migration of particles of cowpact shape. Recently dovelopad nethods, cspecially
\

radio-active tracer techniqgues, should be used to ¢binin similar knovledge for
fibrous parlicles. This inforuation is neoded to jdentify tie biclogically
important size fraclion and 1o holp dnterm etation of cpicdonriolegical and .

pathological studies. .




S Oceimational and envivonmenlal studies
The usce of bolh fibrc counts and gravimetric melhods for asscessing ashestos

Aust concentrations should be encouraged. Data collected over an extendsd poriogd

S

will be particularly valuable in identifying the paramclers of the dust which chan

be corrclatled with epidocaiological cevidence on lhe health hazard.
1

* 5. Physics and Chemistyrye Pancl

b It is recommended thal an international Panel be cstablishied to assist in
inmplementing these recommendations.  The Pancl would periodically review
requirements for materials for experimental vork; provide guidance on physical’

-

-and chesmical problems; and arrange national and international standardization
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Exposure in the

Philip Enterline, Ph.D., Picrre Ceo-
Coufle, Sc.b., and Vivian Hen-
derson, M.Sc.

Mor:ah!v estimates ior large oc-
cupational or industriai groups can be
made by rolating counts in” population
censtis reluins to counts based eon death
certificates. for a given ogcupation, this
would consist of 2 count ui porsons n
that occupanon &3 enumeiaied in a
national papulation census  combined
with counts of persans wiath the same
Geoupation as it appears on death cer-
tificates. From time o ime government
publications are issusd based on com-
bining these twa sotrces of infonmation,
and mortahity rates are shoswen for @ wide:
vatiely of cccupational and indostnal
groupings. For evamnle, motaliiv rates
by occunation wero publishad £3r the
year 1951 dor Englind in \Wales 1in the
Registrar General’s Decennial Sup-
plement na Occupational SMorsatity and
for the United Stdtes for the year 1950 in
a serias of publications ssued by the US
Department of Healtin, Education, and
Waelfare.) 2 1n addition to these govern-
ment publications, life insurance com-
panics publish data en maortalin for
various occupation and industry groups
based on their
individual and zroup pelicyholders?

\While such data point te occupanans
and incdustries whore worters havee an
they are of
Liited ase in assessiag the health eiiccts
of  patticular
since threy do
dhvisions by type of
levels NMoreovir,

vypenence with

unnsual motality expenoence,

occupationud  evposutes

tol usaatly perne sab-
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mortality estirnates w hich combine cen-
sus returns with death certiticates ase of-
on questionable due to difierences in
the way occupation is defined in
prepacng these twa documcats, while
daita pubiished by life insurance com-
panies anly reiates to  nwortality  ex-
perience while life insurance policies are
in force. A recent review of data from
these two sources for a particular oc-
cupation prosidos some idea as o their
value and limitations.?

Probably a more useful approach to
studying martality for @ pacticadar oc-

cupation iz to identiiv groups of perssons

and foliow them fer a
their mor-

in that ocupnon
long periad of tima. observing
tality reyaraless of wheiher they con-
unue in the accupation of interest or aot.
Thus has the advantage of using a single
definition of an occupation and of per-
miting  obsenvations on deaths which
occur after employment in a particular
occupation has ceased but which may
be relatad to some environmental factor
in that occupation. A large number of
such studies have been reported on in
recent years. Those include long follow-
up studies of uranium  miners, steel-
werhers, ashoestos miners, ashoestos in-
sulatnrs,  asbostos products waorkers,
gaswoilers, aned rubber warkers 31
To he most tseful this tvpe of study
should include ostimates of exposures
and a sufticiently long
tollow-up penod for any ctiects of ex-
posure on inotality 1o be (\!)a(-:\'(-(i
Such sturhe are ueuatly e
and expeners

showld olloww

(m\\Ulnu. "
Cosinee B e traomy
they
and
establishing

larpe nenboors o andevichualy - as

move throtgh o vanety of jobs
and

the et i Jeath and causes of deaths

erosraphic  locations

tor nany bealth condibons
where deathiis o ikely outconee, they are

Nevertheless,
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3 valuable means for evaluating the im-
portance of a particular exposure and
can assist in the setting of environmentat
standards.

ln an earhiee paper, we repacted on the
mortality experience at ages 65 and over
of a group of men who completed their
working lifetime as production or main-
tenance-service employees in the
asbustos  industry.? These were men
who retired with an industry pension
and who were nearly all exposed to
asbestos dust in varying degrees in the
course of the employment. The average
duration of employrmient in the asbestos
mdustry for these men was 25 years with
a range from 3 to 51 years. Historic dust
levels, measured with a miget impunger,
were sometitnes in excess of 50 millian
particles per cubic foot of air.

for cach of these retirces it was
possible, by combining personnel
records with asbestos dust level
estimmates for each inb and time period,
to reconstruct their ashestos dust ex-
posure histary and, for each man, to
assign a2 teasure of his cumulative
asbestos dust exposure at the time of
retirement. 1t was found that this tine-
weighted measure of ashestos dust ex-
posure was directly related to respiratony
cancer, with the excess ranging from 1.7
times expected for men in the lowest ex-
posute group to 5.6 expected for men in
the highest. Separation of the effects of
duration of exposuie from the effects of
averave dust level on respiratony cancer
motaily showed that te contabutions
of cach was about the same aned that 3
bme-w ethited measure of ashbresios dust
anpeaied 1o be an appropnate mehod
for predicting respiratury cancer oftects

Thes is a on additional data
arising from the same study. The cobeat
upon which this stucly was based con-

897

repoit
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sisted of all men retiting during the vears
1941 through 1967 and deaths occuning
amonyg these men through 1969, Such a
study could be conducted almost en-
tirely using industry records, except that
where deaths occurred official copies of
death certificates needed to be obtained.
Inctuded in this study were three Linds
of retirees: those who retired normally at
age 65, those who retired: before age 65
for personal reasons hut lived to aae 65,
and men who retited prior to age 65
because of a disability but who lived 1o
be 65 The observed modality among
these mien was compared with an ex-
pected mortality based upon the ex-
perience - of the entire US white-mule
population ving the time-age intervals
that chatacterized the retired poputation.
Inclusion of disabiad retirces improves

comparability with tha US white-male

population since the lader also includes
men unable to work Tor heslth reasons.
The madifed tife-table mathod was vred
for compulting the expected number of
deaths. This methord s widely used and
was doscribod in an carlivr report.?

- Thete were a tolal of 1492 men in this
study who reached age 650 Of those,
complele exposure and  job  historics
were available for.1,-164. Table 1 shows
the vital stetus as of December 31, 1969,
of the 1,464 men for whom complete ex-
posute and job histories woere available
andd the success we had in locating

death certificates. As might be ¢vpected
for an older age group, the moitality rate
was tugh, with deaths occurring in well
over half of the cohort. For only 20 out
of the total 822 deathis could a death cer-
tificate not be tocated

Table 2 shows observed and expected
deaths and standardized mortatlity ratios
{SMR's) for selected causes of death for
the 1,404 men Jor whom complete job
and exposure data coutd be obuined.
The expected value of the SR, where
observed and oxpected  deaths is the
samg, is 100 and deviations from 100 are
percentage  deviations  from expecied
mortality. As noted above, expected
deaths were based upon the mostality
experience of the entire US white-male
poputation hiving at the same ages and
tme pertods as tha cohort under study

It is uol know n how much S350 for
individudl causes of death might Lo
changed had all death certiticates Heen
found. It is unbibely, noweve:, that there
would be much of an increase 1o any
single cause and no atiempt has been
made to allocate the 20 unlocated death
certificates to a cause of death group-
ings. All death curatficates were coded
according to the Seventh Revision of
the International Classification ot Dis-
exses by a egular coder from  the
Nauonal Ceater tor Hleakih Statistics. In
this type of study the coding prozedure
15 important it comparabibty with US

Riates betivie, froe Gao Folools belusly, B85 1007 & o foticosd theeery
it Cos-rand Dapected SHR
Al Cauars £ nr3 18
Caazer (133205 i t1d i41 ¢
57 453 R
£ & R
53 &y r IR
[ °: AR
33 AR )
1 232 int
LX)
1R .
B sy tyo
L [ t av et 0

Lo

motatery data s to he maintamed, same-
bers in parentheses e Table 2 core-
sponed 1o the Intemational Classiticauen
of iscase rubrics,

Table 2 shows that these men who
reticed frome the asbestos industn and
rcached age 65 had an overalt mortaiiny
rate. 14.5%  higher than all US nmaic
living at the same ages and time periods.
This excess is duce almost entirely to can-
cer and divcases of the respiratory
system. For cancer, the greatest oxcess
was in cancer of the respiratony system,
but with some excess also in cancer of
the digestive system.  For  respiratory
discase, the excess was due entirely o
pneumonoconiosis and pulmonary
fibrosts of which 18 deaths were due to
asbestosis (1ISC 323.2). Since the ex-
pected number of deaths in these latter
Wwo categones is extremely small, S\R's
were not calculated.

Of the 1,164 relirees whase mortality
expenence is shown in Table 2, 3 total nf
1,026 had worked as production workers
while 438 hud been classifiod as man-
tenance-service workers, The latter cun-
sisted largoly of tade-relatead jobs such
as machinist, painter, elecirician, pipe
Bter, milhvright, i, These  mainte-
nance-senvice jobs comtitute a distinet
grouping, and there was relatively little
movement betiween these trade-eiated
jobs and production jobs during the
couse of employment. )

Table 3 shows the standardized mor-
tality ratios for selected causes of death
for these two groups of retirecs. Actual
numbers used in calculating these ratios
appear in the Appendix. It is clear from
Table 3 that the morality expenence of
these two groups of men subsequent e
retirement was quite difrerent, Whiie the
same gencral patlern of excess anpraty
in both groups, with high death rates for
respitatony cancer and dieases of the
respiratony system. cancer mortality rates
are greatly exagrerated for the men who
had  worked in maiatenance-service

“jobs. ol all causes the excess mariality

for producuon workers was oaly 10.77%
whereas for maralenance-senice
wotheis the excess was 24.3% . fu:
respieatory cancer the excess for pro-
duction workers was 73.7% while for
manlenance-senice woikers it was
28 465% . Conviderably hizher rane also
AT dmony Manlengace- e
woikers o cancer of dhe daiestive
systorn and tor festdaal cancees, for
othier  caunes retes for mainteinaioe

Meirtahily and Lupoouie to Asheutos/Fateiting, CoCoufie 2nd Hengorson
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service workers are not remarkable,  was  apparently  not due  to greater
while for the respiratory disease and.  disability at time of mtirement. The mean
other heart dised<es (including cor  age at death fur men dying of respiratory

pulmonaie) rates were somewhat fower
than for production workers, Regarding
cespiratory diseases, thore were a total of
18 deaths coded a. due to ashestosis,
as noted in Tabie 2. Scventeen of those
were in the group of 1,026 production
workers and only 1 in the 138 man-
tenance-seivice workers. W these and
other deaths  from  pPResmMunoConiosis
are oxcluded osphatony disease death
rates are not much ditierent in the two
groups.

Production and ndintenance-senice
workers appeared o be sinular in most
other respocts. Retwements occurred  at
aboui the same ume so that duierences
in mortality for wespiratory cancer and
ashestasis do  not rticet changes " in
diagnostic fasluons associated with mor-
tality in various periods. Of the produc-
tion workers, 6.4% had retired duc o a
disability whereas ‘orly 4375 of the
maintendnce-service workers had etned
for this reason. Thus, the hiehor death
fate for the maintenance-sevice group

cancer was about the samie i the two
groups—72.8 vs 713 for produchon and
maintenance-service  wotkers  respec-
tively.

Smoking histories were available for

anly 373 of the total 1464 retiiees
representing 261 production workets
and 104 mainlenance-senice workers,

Trese were availeble in only the mast
roceni retromenis bt piobably dive a
farrly good pictute cf the smaking habats
of the whole gioup. Thore was essen?
tathy no dificience i the smoiing habits
oi the production as compared with the
snaintenancé-senace wotkers. Ot the 269
production workers, 77.3% were smok-
ers, whide of the 104
service waorkers, 7697,

mamtenance-
were smokhors,

Table 4 shows the cumulative asbaestos
dust exposures at time of reticement for
these two grouns of men. These were
estimated  based  on miget  impinger
counts expressed as omalhon particles per
cubic foot of ar {mppcf). 1L was not
always possible o very precisely
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estinate the dust fovel for cach job, par-
ticulardy o past pedinds, and often dust
levels could only be reughly classified
Jobs were placed 1in one of siv giasses or
ranges and for calcuiating lotal exposue
md-points of range were  used.
Classes used were: no exposure (0}, un-
der 5 mppef {2.5), 5 1o 10 mppct (7.5,
10 to 30 mppef (200}, 30 to 30 mppcf
(-10.0), 50 mppef or more {62.5).

To compute cumulative dust exposure
fur cach man the dust level at each job
and time perind was maltiplied by years
at that job and summed across all jobs.
This totel cumulative exposure can be
thought of as mppcf-years. Thus, i a
man with a 30-year wark history initially
worked ten years at a job with a dust
level at that ume of 20.0 mpycf, ten
years at a dust level of 2.5 mppic, and
ten vears at a dust lovel of 7.5 mppdd, his
cumulatn e exposwe o asbestos dust
would be: (10 x 20) + (10 x 2.5) + (10
x 7.5) or 300 mppet years. His average
exposure fevel would be 10 mppef (300
== 30).

As Table 4 shows, the distribution of
the two groups of iehirees by cumulative
dust exposure was quite similar. Actual
means, shown in Table o, were slightly
higher for mamitesance-service as ¢com-
pared with production woikers,

the

Table 5 shows SMR's for respiratory
canzer by cumulative dust evposure at
ume of retirement tor all retirees, for nen
who had wotked as production workers,
and for men who had waorked as main-
tenance-service workers. Numbars used
in compiling this table appcar in the Ap-
pendix. For all retirees there is an almost
lincar relationship between asbestos dust
exposure and respisatory  cancer, with
ratios of obrenved to expected deaths
ranging from 1.7 in the lowest dust ex-
posure category 1o 5.6 in the highest.
This retationship also exists for hoth the
praduction and the maintenance-service
workers, except that at cach level the
SMR iy higher 1or maistenance-service
workers and scems 1o Increase more
<harply with cumulative ashestos dust
exposwe. Nooaespiratony cancer deaths
were observed among the 80 production
vorkeis 1 the 300 o 749 oxposure
categony vsoL b evpeated (Appendng.

At the bugher dust levels the death rate
o cancer NI
tenance-sorvice workeis s remarhabice,

rospredtony doe:

Of the 547 mantenance-senvice waorkees
with a cumthiine expostae ot 500 -
pol-vears and over (Table 1), 37 died on

899
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zil causes of which 11 or 30% were due a2 maintenance-service worker.  from

lo respiratory cancer. Among main-
trnance-service woikers, only respiratory
cancer is highly rclated 1o cumulative
asbestos  dust evposure  {(Appendix).
Numbers” imvolved ére smail, however,
so that infarmation i not very con-
clusive for most discase categorics.
One  pussible  explanation for  the
higher respiratory  cancer rate in
Maintenance-senace workers is the way
in which their cumulative dust exposure
was teceived, In compiling data tar s
study, when the dust level of any job
veas found or estnated to be greater
than ¥ mppet, 2 qudement was maede as
to whethor hat expostie was steady or
ermistiont, [here were o Iotel of 761
workess in such jobs aind a dedon as
to whothor the evposure swas internationt
Table 6

shorvs hiow this clasatication related o

G osteady was possable for ol 7,

w hether the workes voas g production or

S90

this, it is clear that a characteristic of the
exposure of the maintenance-service
workers was intermitiency.  Exposure
data for these men was difficult o
estimate and was intended 1o relaie to
average exposures over the course oi a
working day.-Very high levels of brief
asbestos dust exposure could be indden
in these data.

for the jobs where dust levels ex-
ceeded 10 mppcr, there was also re-
corded the type of asbestos invalved
These data are shown in
the 761
Clearly
npe of asbestos to winch production

Table 7 dor
men worlkury e such jobs
there were ditierenges in the

WORErs wete exponaed as compaied Lo
IUNERSNCe-sence woikess, Onhe 207
ol the produchion wenders were ovposed
ta amoste and’or ceocdalite asbiestos,
whersas 71 aof the mainienanceser-

vice worhens were experod o amosite

and’or croaidalite. Tor croadotite, the
Contrast s more slrinme, wilho ondy 87,
ot production workers exposed as cam-

pared with G4 of maintenance-senace
WOIKers.

Discussion

This analysis of the morntality  ex-
perience of retired workers from the
asbestos  industry supports findings in
other studies in terms of speciiic health
hazards associated with asbestos dust
exposure. What has not been previously
shown, however, is that men 1n main-
tenance-service jobs are apparently at
greater risk of developing  respuratory
cancer than men in production jobs.
Cuniously, maintenance-service workers
did not scem to develop asbestosis or
discases related to asbostosis as readily
as production workers.

The intermuttency and  possible
severity  of their exposures may
samchow account for the excess in
respiratory cances. Newhouse found that
severe  exposurcs  to asbestos  dust,
whether short or long, produces
significant excesses i cancer of the lung,
wheteas only lang exposure produced
excess deathe irem respratory discase '
Severe intermitient ecposures might also
account for the high respuatory cancer
mortality found in insulatton workers.®

It is also possible that the wype of
asbestos. dust is involved in the dif-
ferences between the mortality ox-
periences of production as compared
with maintenance-service workers. I* is
generally believed that the cascinogenic
propeities of crocidalite are higher than
chrysotile, particularly as  related to
maiignant mesatheliomas. This could ac-
count for the great excess of respuratory
cancer among  maintenance-service
workets at every dust exposure level,

One limitation on data presented here
is that only mostality at ages 65 and over
is dealt with. \What might have hap-
pened prior to age 65 is unhnown, and it
is posuble that many workers leit em-
ployment e health reasons related to
dust exposure and were not available for
studdy MWe have been able to check on
possibie brases intioduced with regard o
respiratory cancer by
tabulations  oi data on wen
workers in the stee! industry, companng
SMRs for men 65 and over with those
for men undie 650 for a cohort of
County

eaamuning special

CONC

steelworkers tromy - Allegheny

Mortality and [xposure to Asbestos/Enterline, DeCoulle and Henderson
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- o i ‘ (Pittshurgh) identified in 1933 and

s - Blowed thinugh 1900, C K. Redmand
. - E found that among coke oven workes
';—' g = the SMR tor respiralory cancer a3t ages
z & ‘_’_‘ undoer 65 was 3253 and at ages 63 and
f— s o over 3759 (personal conununication,
ol & May 9, 1972). Thus, the study reponted
; - : here of retired employees  from  the
,';? t g asbestos industry may  provide a fair
Zl - e o - estimate  of risks associated with
5 e fespiratory cancet at younger ages.
g o Uafortunately, we have nol as yet
= l baen able to examine in detail one of the
Mesor o ones oo um ®8lE impoitant causes of death related to
3 ’ asbestos  exposure—malignant  meso-
thelioma. One reason for this is that
s v B t“,‘. :',:, - e <% : o the International Classification of Dis-
- cases makes no provision for coding
- i e mTe =N im o=l malignant mesothelioma and, morcover,
P ZOXTE8X R 2o s it may not appear on the death cer-
tificates, even if present. To study this
oo e mETe e —w n|E . condition requires an independent ef-
’ fort-—contacting  physicians, hospitals,
- and patholozists where mesethelioma is
e SRR LA B suspected and  supplementing  data
. < recorded on death certificates. On only
s 5 eZZs 08 ex oo onc of .lhc .802 death ccnil’icat?s in-
P SR A N cuded in this study was a malignant
- mesothelioma  recorded. This was a
s N I maintenance-service worker who died at
ARG B the age of 69 with a pleural mesothe-
ioma. His cumulative dust exposure
w e ERe e we TIEE + was relatively low (60 mppef- years)
= LoTmeEe me e 3 and  his first exposure occurred 29
x %= z s years prior to death, There were 2 num-
- - X Iz b P ber of men not included in this studly
—_— ——— who died prior to age 65 of a malignant
_ . Lle mesothelioma, and it is our impression
AR N that mesotheliomas in this populauon
- ovcurred at a considerably carlier age
@ A b ; than respiralory cancer. We hope o
- report more on this in a subsequent
. s SREs e -.:,; Sy @ p.\pctr, .p'axlicularly as it relates to the type
= S FUShn <2 R B of asbestos to which workers were ex-
. y . posed.
o oo o F=3 — o D LIRSy — < ;;'
Suinmary
- e owmeo oo o- T3 There are a number of publications
- R A o which deal with mortality rates by oc-
o= B oewm = :, cupation and which suggest eficcts of
b S ggre e owgEo < occupational  exposures. Probably  the
JENS S i most usciel type of studies are those in-
. e ¢ volving foliow-up of the _cohons of
ST WO RRC LT e s workers over long periads of time with
X Enown expasises,
Sty RSN This is a repest G aioitow-up study
S ST I of 1,461 men who comploted thar
.. e L ‘ wotlang lifctime as production or main-
7 & - S tenance-seivice workers in the asbestos
— ) . ' industry  and retned  with an industry

G0 Nortulity and Exposure lo Asbestos/Enterline, DeCoulle and Henderson
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L.
'pvnsicn cining the period 1931 to 1967,
Those mein were abseived  for deaths
threugh 1909, The average length of em-
ployment in the asbastos industry for
these men was 25 years anrd nearly al

had exposures to asbostos dust. In some
instances these exposurss were very high
and continued o many years.

Mortality for this cohort of men was
14.5% higher than far the entire
population of US white males fiving at
the same ages and time periords. This ex-
cess was due lo cancer and respratory
discase. The cancer excess was chieily
due to respiratory cancer where mos-
tality was 2.5 times the expecied. The
respiratory disease excess was entirely
due to pncumoconiosis and pulmonary
fibrosis, including asbesiosis.

When these relirees were examined in
terms of whether their work experience
had been as production workers or as
maintenance:service  wworkers, some
suiking diiferences i their mortality ex-
perience appecared. For praduction
workers the excess for all causes of
death was only 10.7% whereas for
maintenance-seivice workers the excess
was 24.3% . For rospiratory cancer dif-
ferences were very greal. with produc-
tion wokers having an excess of “only
73.7% as compatd to 326.6% tor main-
tenance-seIvice Workers.

While mainiznance-sarvice  workers
had a high respiraiony cancer mortatite
rate, they had a relatively fow death rate
from asbestosis, contributing only one
out of 18 dcaths irom asbestosis ob-
served in the ontire study.

Diiferences in 1esjnralory cancer mor-

tality between these two  groups of
waikers were peobabiy oot due o odif
ferences in uime of retireiment, disability
at time of retire.nent, smoking Listones,
or cumulative ashastos dust exposure. At
cach dust expocwe level maintenance-
service workers had a higther respicatory
cancer death rate than production
workers; and, overall, their, respiratory
cancer death rate showed a sharper
response to changes in dust levels. At
the higher cumulative dust levels 30% of
thair duaths were due to respiratory can-
ccer.

Onr explanation for the difference is
the observation that maintenance-service
workers had intermittent ashbestos dust
cxpostees—probably  at a very high
level—-and that this produces excesses in
respiratory cancer but not great excesses
in asbestosis. Qther studies lend some
suppoit to this notion,  Another ex-
planation lies in the type of asbestos to
which these two groups of workers were
cxposal. Sixty-iour porceit of the main-
tenance-service workers with a high ex-
posure had been expased to crocidolite
ashestos whereas oniy 8% of the
production workers with a  high ex-
posure had boen so expased.
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