S— .t s
oo ’ . ;*_g

Dundee,

. r
T~
INTENNATIONAL GCONTENENCE
on the
BICLCGICAL ETFTECTS OF ASBESTOS
. Roport on Proceedings
by .
Dr, 7. TAYLOR
|
Jepartment of Social Medicine, ' | }i

' Queen's College, - | ;

!

November, 1964,

' o A1790

: . . K. PLAINTIFF'S

Union Carbide trial exhibit UC-1573: Dr. W. Taylor, Report on Proceedings of the International Conference on the Bi... Published by AsbestosClaims.Law

ACL Doc 16671 - Page 1 of 12 asbhestosclaims.law/library/16671/1


https://asbestosclaims.law/library/16671/1

— e e .- o J—

) CONTENTS

. 25-52 N
¢
i. Occurrenc‘e and the Mujor Use of Ashestos 1
II. The Incidence of Asbostos and the Association
of Asbestosis and Intra-thoracic Tumour. 3
!

I11I. Eavironnental Asbestos Exposure 4 . .
IV. Research Matters Arising from Asbestos Conference 8 - :
Y. Clinicel Criteria - Lsbestosis and

Recdiological Appearoncos. ) 8

VI. Colleaguos Vorking in Asbostos Resoorch Fiold 9

VII: Raferences . 10

Ai7905

Union Carbide trial exhibit UC-1573: Dr. W. Taylor, Report on Proceedings of the International Conference on the Bi... Published by AsbestosClaims.Law
ACL Doc 16671 - Page 2 of 12 asbestosclaims.law/library/16671/2


https://asbestosclaims.law/library/16671/2

1. ' Occurronce and the Mcjor Use of Ashestos

Asbhestos .

Cotrota ‘Scrpcntme laphiboloes

i

I

SHRTSO0TILE

The important members of <hese gfoups are:

T e e

AlTucture,

2

vith o high resistance to acids and alkalies.

) Ve

£510, H,0). Sp.g. 3.43

i) ZRYSGTILE - Vhite asbestos, a hydrated magnesium silicate Jith the
farmula (3Mg0 2Si02 2H20). Sp.g. 2.55 with a long fibre of tubular

7 i ] '
! CROCIDOLITE AMOSITE TREMOLITE  ACT INOLI'I'E1

2} (ROCIDOLITE - Dlue ashestos (Na20 3ra0 Fo, 0, 85i0, H 0). Sp.g. 3.37 o

AMOSITE - Vhitish~fawn, ferrous magnesivm silicate (1.55g0 5.5Fa0

vame . 5y s ‘q g
i5 = the Amphiboles all have 8 silica units with 7 mineral units

and 1 wator molecule.
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- The annuel world production of csbostos minerals hes risen Irom 580 -

oy

©
tons in 18S0 %0 over 3 million tons im 1633, mainly Srem Caznda {Chrysotile :
end Crocidolita), South Africe (/mosite), end Rucsic {uwil three variciics);
lhouo threo countries producing 25 per ceat of tho worid produetion, end
cleven 6ountries, including Finloand, providing the remaining 13 per cont
of thé world -production. ..
There are many indusgtricl uses for the manufectured products firom:
asbestos minerals which follow from the chemical ineriness cad high thermal
insulation propertics of esbestos fibre.
Becausc it is important to escerteia wheiher a clinicsl cese aos been
cxposed during o lifetize to esbesios in sav form, it is necciceTy to know
tho industrial applications in detail. The following list includes the

najor uscs:i-

i. Asbestos Mining. ' .

2. .Asbestos Textile Menufacture (woven and non-vwoven}, cattreases,
curticins, scfety-suits, pipe covers, filter presszs eic.

3. Asbestos Cement Producis (sheess, pariitions etc.)

4. Asphalt and Vinyl asbestos floor covorings.

5. Roof coverings (:in aprey form).

6. Clutch and Draku Linings in the Lutomobile Industiry.

7. Tillers for paints, caulking compounds, and in plaatic resins.

Thaero arc now over 3,000 industrianl applications rccorded.

The hezard from Ashestos Dust orises in Industry in manv environments:

(a) ship ﬁrccking and demolition yards,

(v) Ship yard maintenence (doclkyards).

(¢) Ship building yards. ’ .

(a) Sawing, drilling ond grinding of usboustos productis ia bLruke-
lining works,

.(d) Sewing, grinding, levelling of asbestos sheets.

({) Veeving mills, especially in screening and preperciicn rooms,
picking, stecking, cerding, spinning, winding end weaving.
(g) Spreying buildings to reduco fire risk.

(h) The Yazzing of ushestos nroducts - Insulation metericls.

(i) Domolition and roemowsl of pine lerging in ell industricl varis.
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. agbestos in eil countries was strossed.
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II. The Incidence of Asbesiosis and the hssociation of fsbestos

rad Intre-"harncic Tumour

At this conferenco, tho nood for further epidomiologicel siucics on
Thero wos wide divergence in ithe

fow apidomiological studies prescated on the incidence of csbostosis, and

this was. even more epparcnt ir the figures presented from Canada, South

Africa, the Siates end the United Kingdom, on the essociciion of csbestos

with intra-thoracic ncoplesms. In this respeet, the Ministry of Labour,

i{hrough the Factery Inspectorcte(l) appeer to be ehead, in that they have

been collecting mortality data since 1924. With the size of semple now

presoentod, the figures from Englend azd Wales would appear to be tae most

roliable of all tho countries represented at this conference. In summary

thaese are:’

TABLE I
:.Asbestosis
Year - Asbestasis . N .
(uncompliceted) (Intra—thorécic tumour )
1824-1947 .128 22 .
1924-1655 ' 265 65
1924-1663 584 148

The proportion of asbostosis duath cortificates wnich nlso record a
thoracic tumour, has risen in both sexes disproportioxzately to the number
of uncompiicated asbesissis, so that curreatly over 50 per cent of males
dying with esbestosis heve 2lso a neoplass. Evea whzi viewed ageinst the
steadily rising incidence of lung cencor in the pop=iuiion es e vhola

[ )= XN
~—

there seems little doubt that tho increcse is a reul one. Sciileff,
in the New York area, and using data from the .isbestos Workers Union (total
population 632) for the period 1942-1962, has recorded 45 decths, 42 of
theso duo to carcinoma of the bronchus and 3 to pleural ncoplesms (éeaothe-
liome ), giving a death rete 6.8 timos higher in asbestos ieggers th&n in

the general U.S. white, male population.

In the studies among asbestos workers in this serics, It is intoeresiing

to note that cancer of the stomach, coloa cnd rectum wer three times o3
frequent as expected, thus focussing ecttention on the reletionship betwecn
industrial esbesios exposure and carcinoma of the gustro-intestincl_truct;
Thilst x~raying the lerge New York series, Sclikoff(a) noticed a nijkR
incidonco of plouranl caleification amongst asbestos insuletion workers,
and tho sugrostion mado nt this conferonca is that eshestoesis is perrops
tho most corman caunc of plournl calecification in industiriel countriun at

prosont, cspociclly if bilaterai. Of 1,120 pipe leggers oxcaineds

JTABLE II . . . . 17905
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Radiolozical Exeminatiosn of Pipe Lacrers

Lapéed Time Since Mumber " CGrade
Onaot of Txposure Txaminad ., Celcilicavion .
- , —_—— - .
40 ai 57. '
30 - 39 194 ' 34.5 -
26 - 290 ) 177 10.4
10 - 19 379 l.i

He concluded that lapsed time, since onget of exposure, is more imposriant
then votal exposure, The common sites of pleural plaques ... dieshregm,
costal margins, anterior and posterior-mediastinal, periceraivnm, inter-leber
fissures ond even lung apices. Many pleques were missed in the ecrly deys,
(e.g..thaso cro obscured by rib shedows), Two modifications of procedurs i

have now brought many more calcifications to light:
(1) Obliquo vicws aro always tuken (..:23 end Left) .
(2) A highor penetration kilovoltege is used if ushosiosis .
is suspocted, -
Pleure)} calcifications eppear to be uncommon before 15 yeers intervel

or lapsed time following first exposure, An average figure is 20 yecrs.
.

III, Eaviroumentnl Ashestos Evposure

This conforoncoe high-lighted n.muxim well raecognised in Industrial
lealth but insufficiontly stressed in medical teaching - tihe importance of
teking o dotailed occupstionanl history, Many ceses in pepers describing
pleural celcification and plcural and peritoneal neoplasms cculd find sz
first, no anssociation with asbustos. Careful historios, however, revealod
chence environmental cxposure to asbostos meny years praviously., Huddcw(é)
in 1929, roportod asbostos bodies in a men not employed in asbestos, but
living neer en asbestos factory. At this coaforence Thomson(s) reported tac
results of 500 autopsies in Cepe Town and ‘500 in Miami, Florida., The ra.ult-
vere similer in the two citics. 30 ﬁer cont of males and 20 per ecnt of
fomales showod ashostos bodivos. In 6 por cont of tho males ihero wes the
Prusibility of occupatiounl origin, but in 80 per cent of the positive ey
the presence of asbeytos was regarded os the rosult of contemimetion of 4o
urhen atmosphere. The origin of the asbostos fibres wes thought to bz brake
end clutch liningz disintegraiion, but this has now obeecn disproved and thy
problem remains unsolvad, Vhat is now required is e bese line so thuv A 170 O 3
future trends may he dccurately fellewed., The aytemt ol il probicm may Le -

a [lorger o . . .
; = 1
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Xﬁrgur then we aparcciste at presenmt. Jacag 5,312 ingiYiiuals z-rayed iu

* e
- : . - -or o . ~ - o e v m
<n area around an asbestos mine in Finaand, a;v:lzoto‘ /oogunl 439 cases

-

of pleural ccicificatien. In o conirol srea, without zn asbestos aime,

no cases werc found anong 7,101 persons x-rayed. In this respect, concern

may be feit for certaia job categories. Pipe insulation workers undouwtedly

share their exposure with other, trades - electricians, plumbers, sheot-metal

workers, boilur mukars, {itzers riad oven foromen. ZFerhens . tue
supervising engineer or avchiivet shiould be exanined. In Deilusi, where
there are no csbestos Tactories, Blncs‘7 " found 42 cases of plecural
resotheliome in a population of 3/4 millien ia the poried 1649-1962 (1
years). Dotween 1906 and 1923, 1,000 tous per yoar of boiier composition

(85 per cent ashbestos) was imporied . shipbuilding purpeses and it is

thought that the latent period of <0 ycers hias now produced the inira-thoracic

tumours in Belfast. A positive history of cxposure to esbestos at wori was
na

(S)Af

obtained in 32 of the -i2 cases of pleural mesothelioma. Newhouse ou

83 casas of mesothelioma from hospital recerds in Londom, 10 between (19i7 -

1950) and 73 beiween (1050 ~ 19G63)., The intervul between first exposure
and torminal illnoss rungod from 16 to &5 yoars with a moan of 37 jyours.
A history of exposure 1o crocidolite was obtained in 53 per cent of ?ascs
and threé main typcs of exposure were recognised:
- {1} Lisbestos textile worlks ' -
(2) Laggers or pipe insulators
(3) Ixposure to dust® brought home by relatives (4).

0f the 3% patients with mesothelioma, with no positive occupational

history and ne.roletives living at home who worked with asbestos, 11 iived

‘within half a mile of an ashestos fuctory.
0f tha 83 casos found in London, 62 had pleural mcsotiiiclioma, anl in
21 the tumour was pcritoneal in origin,

IZnticknep and Smithcr(g) in 5% yeers (1958 - 1954) sow 52 cases of

(27 per cent) had abdominal tumours, nine of which appuared to originate in

.the peritoncum. Tho lapsed time following exposure veried from 20 to <§

years ond exposure time varied from 10 montha to 32 years. The interesting

feature of the paritonecl tumours associated with sndusiriael exposure to

nabestoa was that associated lung: fihrosis and pulmonary changes erc bciow
sveroge in sevority (disability 10 - 30 per cent) and in some of thosc rascs

there was insufficiont lung disability to quelify for asbestousis ceriificution

(+ enses). It was clso suggested that the incidence of peritomeal ‘umours
Tisht well he very much higher but for:

() The shorter life span of tho severely affecicd worker

wrs dust natholozy predominates.

’ . .

) The difficult differentiul diagnosis from oiher forms

tdominni neoplusm, i,0. Curcizoma of stomeclh,

Feres availes aoa muny unclessifiod cases of
Tumour. '

- R, Cmameem e im ettt Dl e de h eim Pt ¢ emar e e .
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Pogmennm,,

‘ IV. DReosecarch Matiers Arisine foed fsbestas Cenfarance

‘(1) In future warlk, tho exact zwn: of eshestos dust 'must Le identif
Thero is inaufficient daza cn—rcxat.no type of duct end :udscquent
ncard dusts. .

1]

patho.ogy. Lnimal experiments aus. he conducted with st
{2) The exact significeznce of particle size is not knowvn. Originelly
it was thought that only coarse ~ fibres were }esponsibie for lumng . co
changes but the confercvnce feld thet ultra-microscopic periicles
will clso produce fibrosis {less then 2 microns). The MJ.A.C.
5 million/m8 is not now accepted, This cocnference madc it cleer
that industry should aim at I mi lion/'m3 meximum cad cceent this
 figuro with reservations until our knowledge ia this [inld is extondod.
(3) The pathogenesis of ashestos is unlmowvn., The following scheme -
astesios fibrec 9 macrophages - lysis o sclerosis = fibresis =
carcizogencsis is thought to be an immurity recction assccieied with-
gammaglobulin. The reaction is not now regarded as explcsive in
nature but is a slow, insidious, low gradc, progressive fibrosis with :
carly fibrotic changes around the bronchioles. There is ihi ckening :
of bronchiole walls und of the plewra. In its zarly nlase the lesion .
is not oovstructive, Finally there is the formeticn of tihe nsbestos
hody, a forriton {iron-protoin comnlex) surrcunding Le fibre nn& is
laid devm in concontric rings. ‘Later tho asbostos body beconmes .
fragnonted. Asbestos bodics are difficult to find, will roquire
polarised light, may not be characteristic of esbastos only, end ray
contain metals other than iron. Smell bzrefringent bodies scen in
lung tissue have always been accented as asbestos, bui caution is now
required in interpretation. CIlectron-nicroscope siudies are now
proceeding at Cambridge. The conclusiuns are (a) thet all ashestos
Lodies so identified may not bo due to asbestos, and (o) thet there .
is difficulty finding asbostos particlos less than 10 nicron withaut
the nocessary iechniquos.,
{4) Asbestos fibres may migrete frem tho lung and have been feund in
"spleen end liver. This migration mey explain the prescnce of sastro-
intestinal malignuncies, hut ngnin, fibres may be swallowed dircet
(ingestion of bronchial secretions),
(5) There does appecar to be a direct correletion betwoen asbestos dust
exposure time and tumour formation. There is, however, strong .:
cvidence reported by Yegner in o large series of cases ¢f mesothelizme .
that erocidolito is more dungerous then chrysotile. Ia North Americe -
howuver, chrysotile has bocn asscciatod with peritohénlhtﬁrou;:.
Thero have heen ne coses v eporicd frem South Africn of fumour Fformaiics

vhere the oxposure was to wlesite oxly, but onu tumcur {neritoancel}

hag been repoiried by Seliliell with szasita,
!~ \ . I3
\v; The natural ashestos mi mined, always contein :;nux'a.; cil {(up A i 7 9 ] ‘;
- [ S - e i — S iee o eee e e o - . .
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be eneludeds Work ia the eher

’

Tothe hester Leetty Reseereh Institute {Sr, lerrimrton),

Tootae rising dncidence 3 Wonchial crrcisn. rleural mesotholiomas,
poritoncal tumours and possibily gesiro-.uie.oinal nelignancy mishu
bo expleincd by the fect that tho cehostos worker is mow in ihe
so~-ccllod "tumqur foran?ion Beriod”, i.e. 20 = 40 yeors Toll wing
the first exposure. T this is zhe pethology with csbestos fibre,
then'we sheil require to look closely at fibre gluss, & loter

- development, now in production 10 - 12 years in Scotlenc. TFoersonme
exposcd to this fidre will not have aerrived at the {umour {ormation
period for = further 10 - 12 years in Seotlarnd, dut in Germany, where
the fibro glass process originated, o production time in the region
of 20 yeers is reported.

(8) There are large differcnces both in morbidity and mortality of
ashestos in the surveys in different paris of the werld. Thase
discfopuncies may be explained by the differeni chemical neture of
the minerals, but there is gt the samv.time, an urgent nced to
- standardige rudiciogicei findings and histology.
(o7 Therewre tos meny stall surveys presented at this ceonferonce withouwn
the required statisticel controi. /n overall epidemiciczical stucsr
is urgentliy required. 4
{i0) In malignant tissue arising frar'asbestos, the charceteristic len,
histolozy is not easily interpreted. The icose, fibreus tigsue is

-

not perticuleriy malignent~locking. The librous tissve i infiltigte:
with ciefis lined with capiliary aad alveolar pscudo-cpithelium, the
whole picture heing difficult to distinguish from edenccercinona.

(11) In the experience of the X.R.C. Preumoconiosis Uait, thers is
evidence that chest discase in nshestos workers datccted by means of
X-reys is more sericus than pacumoconiocsis or silicosis with simiiar
radiological findings,

(12) The average ¢3e ut deoth when tho asbestos hozard was Tirsi recczaisud
(1907) was 33 years. Tn 1234, the cyerage age ot death is 57 yenrs,
. It nmust, howavor, ha rocomined ihat heuvily exposed neople ars sviic
¢ying in 1964 in their 30's and %Cls,

(13) There are two groups of asbesios werkers in which the risk of asbestas

and melignancy is high; (a) pipe iaggers and domolition wa.: . rs, where

- the exposure will be consteat over meny years, and (b) ecsbeszos sproyer:

waere the atmospheric conceniraiion of usbestos is very hizh,

" {14) Therc is c vast inprovement in dust conirel in larze menufeciuring
works where the ashestos hauzords &rd now recoznisod and controliad, ant
whare proventive mensures will eveniunlly roeduea the Viaiug incidonee of
‘abostoatin, Sl loung e, sowerar, aro atill not dust froa end el et

. woelaet %o envirenmeutnl centrol, In this respoct, the uffoct of Viv

7T, conmbined with long working “ours ct that

. - " e eea P - — o ——— — — - - p

- — e LV
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. V. Clinicel Criiterin — fAsbesiodsis

-

Througlhout the conferance there wore neny refergnces ic sigas cad’

oymptoms of nsbestosis. Those arvi-

1. Veguo chost pains = o vory curly sympton : . .

2. Dyopsnooa - may be firgt clinical syaptom

3. Uaproductive cough or bronchitis in an otherwise hewlihy sudjuct,

~ with no previous chast hisvery.

4. Loss of energy and ginernlly off-colour. ZIarly sympiom.

5. There is little or no tendencf 1o asthme. Lung function tests
ere not of great value in the cerly steges, other then to
ostablish o base line, e.g. pre-employment cxemirctions.

6. Dascl rRles - carly sign.

7. Finger chubbing - noted in about 20 per ceni of cuscs.

8. Dlevrisy may bo Tirst indicaticn of asbestosis, with or without
associcted ncoplasn. )

9. Preunonia mey aiso be first indication, as in 6.

10. "Peritoneal tumours may ofien come to lighti
(a) Vegue obdominal pein in any quadront of sixicmen
{b)} Abdominal cdiscomfort., Indigestion is an ecriy symptom
and an cmployece complaining of vague discomfori is seen
hy the Factory MN.0.
{c) Aascites.

Paticont may report fer a slimming diet, ns happened in one caso.

Eadioloirical Anpaprances

1. DBasal distribution and ccmmonly dilateral is characteristic of
esbestosis.
2., The iow grede, interstitial fibrosis gives rise to coerse,
iinear markings, mors ccmmon in the lower lobes on both sides,
and spreading inte the middle lobes, deseribed ng "honey combhing".
3. Dleural thickening (lung, dicphregm and pericerdium).
4. The prosence of culeified plegues.
5. /fn uneven right border of tho heart - "the shoggy heart” sign -

pericardium thickening,

Union Carbide trial exhibit UC-1573: Dr. W. Taylor, Report on Proceedings of the International Conference on the...
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Names and Units of Celleoasuey Yorlkine in tho Ashestos Mesearch Mieid

1: Dr: J. C. Gilaon

2. Zr. J. C, w=3zer

3. Dr. V. 5. Saitker
- (Miember of the Asbestos
‘Research Council)

«e Dr, S, iolmes
(Dust sompling and counting
techniques)

’ 5. DJr. C. G. Addingley
! ( '"Royco! expert)
s 3. Dr. Ross Hunt

(‘Ayszolog st and dust
ex*ert,

7. Dr. J. G. 3, Davis
(Electron-microscope expert
physicist)

MeVittie

8. Dr. J. C.

9. Dr. W, D, Bucharnen

10. . Dr. J. S. Harrington

11, Dr. H, Z. Ayer

1) Braun, D.C.

Truan, T.D, (1653)

M.2.Cs Tneumoconiosis Research Unit,
Glumorzan, Wcles,

.'.-S above

.

.ne Cepe Insulation and Asbestos .
Products Co. Ltd.,
Lonuon. (HMedicel Off1ce.)

Turaer Asbestos Co, Ltd.
Rochdale.

.

Sritish Peltxng encd Asbestos Co. Ltd.,
St. Peters Duildings,

Tork Street,

Leeds.,

a5 above

University of Cembridge, :
Cambridge. 4

Minisiry of Pansions aund
Y¥etional Insurauce, .
Lozndon. .

Mirigtry of Lebour,
Londen.

Chester Beatty Resca
Royal Cancer Hospital,
London,

reh Iastitute,

Public Health Service,
Dzvlszon of Occup¢t~ona1 Heulth

+B.C : Hp1dcnlo‘og1chl Study ia Lung Cnn-:
in iAsbesvos Minors. Lrch, Industricl Health, T Cas-pan
T - .
(o) .Iurznn,x'. 2.0 Mliers . CLAL L Marehs w0 {(1956G) 0 Ciu fleural
wegoiheliome una “statn. uxpuwux in NV Cepe Inavinee,
B.J. 1., 172 2G60-371
{r) McCaushi w.T
e v - v.T.W» A -
o) aventey. YW.T.E.., Wade, 0.5... Elmces, P, (1962) Ixpesure to

Lsbestos Dust und Diffuse "Tloural \esoth»xzo-..

Nature,

() Yasmer, J.c. f1n52) .

(1} ¥agnor, J.C., Munday,

o

u.M J. K, . 1397 '

(¥
[
(2]
.
s
o
[~}

D.E.. Herrinmion, J.5. (1962)

J. Fata., Bact.
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