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£ 413 notifications to the Register

in 1967-6 from Lngland and Wales and Scotfand.

Cases were regarded
obtuined, either by hospital pathologists, or by the UICC P

puthological materi

were accepted as “definite” and 76 cases were 1
cemamder were classified 4 ‘undecided” or ‘msufficient patho
the 76 cases definitely not mesothelioma hi

cates,

The investigation carsied out covers clinical aspects,
per cent of definite mesotheliomata were of peritoncal vrigi, The 1ge

ashestos, Twelve

range wis 21 to 87 years, but, i
+carcinomi of broichus and lung” or all malignant tumours

tical mortality tables,

Coneomitant asbestosis
frequently in those cises classified as definitely n

QOccupational exposure to asbestos was found i
cantly more frequently than in those definitely not mieso
bias. The intgrval between {irst exposure an
57 of cascs but was only three and a half years
widely: in 127, of cases it was under five years. The ty
2t it was impossible 1o assess the role of crocidolite in ac

50 few cases (h

definite cases in which no history of any ¢

Definite mesotheliomata: showed marke
industrial use of asbestos. Whether this should be
effect of heightenod awareness in these areas cannot
that the observed annual incidence of approximately 120 definite mesothe-

quoted suggesting

liomata in England, Seotl

Difluse or malignant mesotheliomi of the pleura and

peritoneum, although rare,

increasingly in the past decade The repo

': o 'y e Fet

a5 “definite’ when histological confirmation of diagnosis had been
anel of Pathologists, 1o whom
Wiy submitied whenever possible, Two hundred and forty-si cases
egarded as “definitely not mesotheliomdt, The
logical material’, Thuty-five of
 nevertheless been 50 described on Jeath certiti-

survival, and evidence of exposure 1o

n general, mesotheliond accurred at an catkic age than
“inthe Registrar General's statise

and the finding of asbestos bodies or pleural plagues oceurred 4
ot mesothelioma as in confirmed cases,

0 08", of delinite cases, apparenlly signifi-
thelioma, but there was observer
d death from mesothelioma excecded 25 years in
n one case. The duration of exposure varied
pe of asbestos could be ascertained in
tiology, There were 33
xposure 10 asbestos could be obtained.

d clustering in arcas where there is substantial
interpreted as evidence of causation of an
be deduced from this study. Evidence is

and, and Wales nay considerably understate the true prevalence,

Marchand, 1b  gave impetus {0 the enquiry. bor
has been sought for  some years the Pncumoconiosis Unit of the Medical
red associa-  Research Council had recorded cases of mesothes
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200 cases which had been diagnosed in Britain in the
previous 13 years, with histological confirmation of
diagnosis, was in their possession with the help of
information resulting from an eanquiry (Smither,
Gilson, and Wagner, 1962). In that year the register
was handed over to the Mecdical Branch of HM
Factory Inspectorate (now Employment Medical
Advisory Service, Department of Employment).

The objects of the register were stated in the Senior
Medical Inspector's Advisory Panel Memorandum
(1968):

i to record the annual number of deaths from
mesothelioma of the pleura or peritoncum
associated with asbestos cxposure;

it to ascertain trends in the prevalence rales;

iti to discover, if possible, tumours occurring
without any exposure to known or suspected
occupational causes;

iv to provide part of the evidence on which pre-
ventive measures should be basved.

This paper prescats the results of investigations into
cases notitied to the register from England and Wales
and from Scotland for the period | January 1967 to
31 Dccember 1968, Preliminary results have been

published elsewherc (Lioyd Davics, 1970) and the -

present report relates to information available to
May 1972.

Plan of investigation

The Registrars General for England and Wales and
for Scotland forwarded copics of (a) death certifi-
cates which mncluded a diagnosts of mesothelioma
of pleura or peritoneum and (h) Cancer Bureaux
registrations with a diagnosis of malignant mesothe-

Jloma. Pncumoconiosis Medical Pancls also notified

cases of mesothelioma which were subject to claims
for benctit under the National Insurance Acts or
otherwise came to their notice. Information about
other cases was received from cliest physicians,
surgeons, pathologists, and coroners. The majority
of cases were notified from two or more sources.

The Central Ethical Committee of -the British
Medical Association agreed that tracing of cases by
medical advisers should take place only after the
prior approval of the patient’s medical attendant. In
the cvent, approval was given in all cases. Where
possible histological slides or blocks of histological
material were obtained: these were submitted to the
Union International contre le Cancer (UICC) Pancl
of Pathologists (sec Appendix).

Diagnostic eriteria

A definitive diagnosis was made only when histo-
logical pioo! was available. Borrowed material was
referred to the UICC Panel of Pathologists together
with an abstract of occupational and clinical histories

and of necropsy findings. The histological and
histochemical features of mesothelial tumours have
been discussed by UICC panel pathologists (Wagner,
Munday, and Harington, 1962; Hourihane, 1964;
McCaughey, 1965; Whitwell and Raweclifte, 1971)
and the criteria employed by the UICC panel to
derive a consensus opinion appears in the Appendix.
Where material could not be borrowed the reports
of consultant pathologists were examined. Where
several pathologists gave varying opinions on a
section and it was not possible to refer material to
the UICC panel, the majority decision was taken.
The occupational history was often sought after the
histological diagnosis had been made by the non-
pancl  pathologists. Diagnoses made by these
pathologists were allocated to the following groups:
“Definite’, where in the view of the pathologist,
based on adequate histological material supported
by the gross appearance at thoracotomy, lapar-
otomy or necropsy, mesothelioma was the diagnosis
of clection.
*Undecided”, where the material examined and
other features while compatible with a diagnosis of

mesothelioma did not permit the pathologist to -

make a firm diagnosis (this corresponds to the
category ‘undecided’ finally employed by UICC
pathologists).

‘nsufficicnr histological  marerial’, where the

pathologist was dissatisfied with the material, or
where neither histolouical nor necropsy malerial
were ever examined.
“Definitely not’, where a  definite  alternative
diagnosis was made by the pathologist.
When tumour was “present in both thorax and
abdomen the site stated in the analysis is that given
by the pathologist as the primary site. Where the
death certificate differed from the necropsy report,
the latter was accepted.

Ashestos exposure history

Where possible living subjects were interviewed, but
for deceased subjects the relatives were interviewed
in the first instance. Occupational histories were also
sought from coroners and from former employers
and workmates. The initial classification was made
by the investigating medical adviser who may or
may not have been awarc of the interim diagnosis
and was rarcly aware of the final diagnosis. The final
classification was made by a second medical adviser
in consultation with the first, and oftea this took
place before the final diagnosis had been received.

Occupational exposure

Occupational exposure to asbestos was defined as
follows:

‘Definite”, where the job involved full-time or

intermittent handling of asbestos or asbestos-
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containing compounds, or where the subject
worked in an atmosphere contaminated by asbes-
tos dust.

‘Possible’, where the job description was too
imprecise to be certain, but there was a strong
suspicion of exposure to asbestos.

‘Aone’, where, after exhaustive enquiry, no
occupational exposure could be presumicd,
“Unknown', where adequate industrial details were
not forthcoming. If possible the duration of
exposure was recorded and the length of time
before death that exposure ceased. The duration in
intermittent cxposures is presented as a cumulative
figure. .

Domestic exposure

Domestic exposure was considered as positive when
a history that members of a subject’s famity had
come home visibly contaminated by asbestos was
obtained.

Hobby exposurc

Hobby exposure was recorded in scveral house-
holders or smaliholders who gave a history of
sawing asbestos shecting for the construction of
outhouses, garages, and chicken houses.

Neighbourhood exposure

Neighbourhood exposure was recorded when sub-
jects lived within one mile of an ashestos factory or
shipyard using asbestos but had no occupational
exposure,

Other evidence of ashestos exposure

Asbestos exposurc was presumed in cascs showing
evidence of asbestosis (either on chest radiograph or
at necropsy) and in those in whom asbestos bodies
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or tibres had been demonstrated by light microscopy
in :putuim, lung sections, or fluid expressed fron: the
cui surface of the lung. The reported finding of
plural plaques at operation or necropsy, or cvidence
of plagues on the chest radiograph, was regarded as
suggestive of asbestos exposure.

Results

For the years 1967 and 1968, a total of 413 cases was
reported to the mesothelioma register. Of these, 168
were first notified by death certificate as having died
in those years and a further 166 were notified in life
and died during this period. Seventy-nine subjects
notified survived the period of study.

Death certificates were the most important
source of notification comprising 53-5% of all
notifications in 1967 and 77-8% in 1968. In the
absence of death certifications, further notifications
were received from cancer burcaux, 45 (26:5%) in
1967 and 33 (13-6%) in 1968. Further groups of
cases were reported exclusively by other sources
(physicians, surgeons, and pathologists), 31 (182%)
in 1967 and 18 (7-4%) in 1968. Three other cases
otherwise unreported were reported in each year by
the Pneumoconiosis Medical Panels. A total of 170
notifications were made in 1967 and 243 in 1968,

Pathological diagnosis

In Table 1 the notifications arc shown categorized
according to the criteria of diagnosis. The correla-
tion between histological diagnosis and the diagnosis
given on the death certificate was weak. Of the 246
cases accepled as ‘definite’, only' 186 were so des-
cribed on death certificates. On the other hand, of
76 cases ‘definitely not mesothelioma’ death had
been attributed to mesothelioma on the death

T
s 1

L

TABLE 1
NOTIFICATIONS TO MESOTHELIOMA REGISTER ANALYSLD BY DiacNosTIC CRITERIA AND SITE OF TUMOUR
Diagnostic category*
Site of - Total
tumour - Definite Undecided Insufficient Definitely
material not *
Pleura 118 14 12 23 167
UICC Panel 134 18 13 30
. Peritoneum 16} 4) 1 7 28
Pleura 981 26 SZX 421 198
Other pathologists 112 28 32 46
Peritoncum 14 2 0} 4) 20
Pleura 216 40 44 65 365
Total Peritoncum 10 6 1 i1 48
All cascs 246 46 45 76 413

1See text for definition
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i
i certilicates in 35 instances, The pathological diagno- 5 peritoncal tumour represented 12290 of all con- (.,}pv
; in these 35 cases were: tirmed mesotheliomas (Table 2y, This compares with ° ;
; Carcinoma of bronchus .. .. .. i upomd pioportions by five .mli.oxs with a range of orde
; Carcinoma, origin unstated .. .. A 370, (0 80 Ld\cs) 10 72-7°, (of 22 cases) (Table 3) o m.
i . . . . .
; Sccondary  adenocurcinoma  (primary From Table 2 it can be sccn that the distribution of \
{ unstated) . . .. 3 cases between the sites was similar in the groups Tﬁ‘
! Not mesothelioma (no othm dm"mhb) 4  confirmed by UICC pathologists and by other S
: Myclomatosis . I pathologists. 1S bi
’ Transitional carcinoma of bladdu i feren.
Adenocarcinoma of thyroid .. 1 Sex distribution of };
Retroperitoneal fibroma or chordoma 1 Table 2 shows that the ratio of mesothelioma in men g,at '
: Asbestosis and tuberculosis 1 and women for both UICC and other pathologists : 1str,
Severe anaeniia secondary (o peplic ulur I was about 5:1, which is similar to that for all g&rcn
Malignant melanoma I malignant oneoplasms of the respiratory system d en;
As the concordance of dmumm bu\\un the UICC  (Regisirar General, 1970). The sex difference in cat
pathology pancel and other pathologists was higher  carcinoma of the bronchus in general is thought in SP”"
than 74, and the characteristics of the two groups  part ta be due to difference in smoking habits zf‘ )
are so similar for distribution of age at death (Fig. (Hammond, 1966) but tobacco is not known to play eithe:
1), tumour site, sex (Table 2), and survival (Figs 2 a role in the actiology of mesothelioma. 1f it is “9:‘“
to 4), they can be treated as onc. In this study assumed that mesothelioma is related to asbestos I'f“ !
ioma
carciv
N TABLE 2 . EXPO‘
246 'DEtINITE" MESOTHELIOMAS ANALYSED BY SEX AND SITE OF TUMOUR InT.
167
Males Females . asbes
Pathalogists Site of tumour < (" of all mesvo- (% of all meso- Total eithe:
thelal tumaounrs) theliai tumours)
UIC(, l’.md .. .. © Pleural 96 22 - 118
Peritoneal i4 (12:8° 3 2 (8:3%) 16 (11-9%)
ST s R - - il e 3C
Other paihotogists .. . Pleural 81 17 98
Peritoncal 10 (1097, 4 (190", 14 (12:59,)
Al .- . Pleurad - 177 3y 216 o)
Peritoneal - (1207, 6 (13-3°) e (12:22,) T
O/o
1<
TABLE 3
PREVALINCE OF PERITONCAL MESOTHLLIOMA REPORTED BY VARIOUS AUTHORS o
All Pentoneal
Authors mesarheliomas mesothelivmas only Conunent
(Inlul) 3
\lgh\u\ et al. (197 ()) .. .. 50 3 (370 71 males and 7 females; Zmalcs
descrived as *both sites’ (Scotland)
I T - it i pi®
/‘\\hcr()ft dnd }hppksmn (1910) .. 23 3 Aa306°,) Tyneside A
e e e e e e e b e e e e —— O,IO
Schikofl ef al. (1970) .. . 22 16 (727°) Mualz insulation worhers (USA)
e - e L S y 1O
H\omson (1970) .. .. . 17 3 (176 Cape Town
Newhouse ef al. (1972) .. . 11 5 (45450 Females (London)
e (o]
49 30 (6127 Malzs ftom the same factory
Present studs . .. 246 30 (l2 2°0 England, Walesand Scotland 1967-68
’ FIG.
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evposure it would be necessary to know the numbers
of men and women at risk over the past 50 years in
order to assess the relative susceptibility of the sexes

to mesothelioma.

Age a

The distnibution-of age at death of confirmed cascs
is presented in Fig. 1: there is no significant dif-
ference between cases diagnosed by the two groups
of pathologists (mean age: UICC, 594 % 0-9; other
pathologists, 60-2 + 1-3). For comparison the age
distributions for all malignant ncoplasms and for
carcinoma of the bronchus and lung (Registrar
General. 1970) are also shown. The mean age at
death from mesothelioma is significantly younger
(v < 005) than that for bronchial carcinoma and
‘all neoplasms’, This may be duc in part or in whole
either to the greater chance of identifying occupa-
tional cancers within the working age comparcd
with the retired or to earlier death from mesathe-
lioma associated with occupational exposure to a

t death

carcinogen.

Exposure to ashestos .

In Table 4 it can be seen that of 246 confirmed cases
167 (689%) hud definite occupational exposure {o
ashestos and a further 29 were possibly exposed,
cither at work or at home. There were, however,

30~ Definite mesotheliomas {UICC panel )

Mean cge = 594 years
t09 32

=

21

37 33 AT 4% D 3% AN AR 70075 80 AS

Ail malignant reoplasms
England ¢ Wales 1968

Hi 1L

%23 JO 15 40 4% 50 53 60 65 O 75 80 8% SO 95 1O
Years

Age distributions at death.
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TABLE 4

NOTIFICATIONS TO MESOTHELIOMA REGISTER
ANALYSED BY ASBISTOS EXPOSURE

Avbevios eaposure
history

Definite occupational
caposure .. .
Passible accupational
exposure
Neighbourhood,
domestic or hobby ..
None .. A .
Not obtained

No. undecided,
inadequate

No. of material,

definite or definite
mesothelionay alternatine
diagnoses

167 63

16 17

13 10

K 57

12 20

still 38 (15%) for whom careful enquiry failed to
clicit any exposure whatever. In the remaining
notifications  (‘undecided’, ‘inadequate material’,

‘definite alternative diagnosis’) nearly one third were

without apparent cxposure, and those with definite
occupational history formed only 387 of the total.
The dilferences between these groups are significant
(» < 0-001) but may be affected by bias towards

13
20 A

%b

4 4

Ob/r-'-r—-“’ [_r'

30‘ Defratte mesothehomas {Other pathologists |
-1 Mean aqe: 60 2 years

20 25 3O 35 40 4% D 55 6O 65 7O 75 8O 8% 3O

12018

30 Carcinoma of bronchus ¢ lung

England ¢ Wales 1968
20 A ™
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96 AMlmiris Greenberg and T. A, Lloyd Davies

underdiagnosis in arcas without large-scale asbe<tos
industry, or to bias on the part of the intervie:ers
who might have been more assiduous in pursuing an
asbestos association history in cases of definitive
mesothelioma. Tdeally it would have been desirable
to concealfrominterviewersthediagnosisinindividual
cases, but on account of limited manpower the
interviewer may have been responsible for identify-
ing cases and arranging for confirmation of diagnosis.
On the other hand, the number of notifications
which were not subsequently fully confirmed but had

TABLE §

InoUsTRY OR JoB TiTLE IN 167 ‘DEFINITE’
MESOTHELIOMAS WITH DEFINITE OCCUPATIONAL

EXPOSURE TO ASBESTOS

known asbestos exposure may have been the result of
over-diagnosis because of the well-known association
of mesothclioma with this occupational history thus
introducing a bias in the opposite direction.

The individual occupations of confirmed cases
with industrial exposure are shown in Table 5. The
degree of risk associated with these occupations
cannot be computed because the population
exposed, over a period of 50 years, is unknown and
cannot even be guessed.

Table 6 lists those subjects with mesothelioma
where a history of exposure to asbestos, not occupa-
tional in origin, was obtained. Of those subjects
with neighbourhood exposure, the first four lived
near the same asbestos factory in a district where
chest physicians have a high awareness of meso-
thelioma. The final four subjects listed had exposures
that might be considered minimal and common

Industry or job Number of experience.
mesotheliomas In cases notified to the register by the Regxstrar
Shipworker. . ] 75 General for England and Wales a control group was
Asbestos factory worker .. .. .. 39 established (from 1 January 1968), the next death
Insulation worker (not marinc) .. . 13 registration matched for age and sex but not for
Boiler house worker (not marine) . 5 area being notified to the register for comparison of
Chemical worker .. .. .. .. .5 . It was § h f
Docker o o o 3 occupation. It was found, however, that as cases o
Welding rod manufacture .. .. 4 mesothelioma were more commonly referred te
Building worker .. 3 coroners than were other subjects the job description
Electrician .. . 3 was frequently qualified to indicate asbestos ex-
Sack cleaner rcpaxrer . 3 . . ‘ s
Welder plater 3 posure; for example, ‘plumber’ or ‘fitter’ was further
Battery box manufacture .. 2 categorized as ‘shipyvard’, whercas no such qualifica-
Electricity generating industry . 2 tion appeared in the controls. Even *housewife’ and
Gas worker . 2 ‘widow’ were recorded as occupations with the
Railway co.xch,.ocomomc bunldcr o, 2 . .
___% Motor mechanic .. ... i discase attributed to asbestos exposure.
Refuse work .. .. . .. 1 Ethical considerations prevented the interviewing
of control subjects (or their relatives) though it is
TABLE 6
NON-OCCUPATIONAL ASBrSTOS EXPoSURF HISTORIES OBTAINED IN CASES OF MESOTHELIOMA
Cuse numnber Duration of exposure Nature of eaposure
EWwW (\7/70 25 ycars Resident within vards of an asbestos faciory; at school nearby
EW 68/174 14 years Resident close to an asbestos factory ; probably went to school nearby;
both parents worked in asbestos factory
EW 68,38 3 years Worked next door to asbestos factory
22 years Resident 11 miles from same ashestos factory
Unknown Hobby: rehining and relitting clutches and brakes
EW 68 86 15 sears Resident 200 yards from an asbestos fuctory
S 6871 30 vears Resident < 1 mile from a shipyard
S 68°1] Unknown Resident < 1 nule from a shipyard
S 68-23 14 ycars Resident ] nule from an asbestos using factory
Ew 6782 Unknown Resident < § mule from an abestos fuctory
EW 67118 17 years Resident < | mile from asbestos fuctory
EW 0819 40 sears Resident <1 mule from an asbestos factory
2 years Husband worked in an ashestos factory
EW 68 88 Unknown Lived 1n a house largely composed of asbestos cement sheeting
EW 68 150 4 years Worked on and hived adjacent to chicken farm composed of asbestos
cement buildings
EW 68 186 3 vears Intermittent eaxposure to brother’s overalls contaminated with asbestos
EW 6880 1 day Sawing up asbestos cement sheets to construct two sheds
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tie. 2. Definite mesotheliomaswith definitcoccupational
asbestos exposure: sunvival after first eaposure.

recognized that this would have been- desirable
{(McEwen, Finlayson, Mair, and Gibson, 1970).
Figures 2, 3 and 4 illustrate time relationships with
known asbestos cxposure. In 85°; of cascs death
occurred more than 25 years after first exposure,
although the shortest period was three and a half
vears and the fongest 53 »cars. There was no
significant difference in the distributions of years of
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UICC panel
40_] Number of cases
3687313356224
30 4
%l
20 4
10 4
()
o 5 1o 15 10 15 30 35 40 45 30 35
Years
Other pathologists
0 _1 -——‘ Number of cases
3717 3 4 4 8 2 5 2 | '
40 1
. 30
/o
20 4
10 A
e}

S s i6 15 10 25 1O 35 40 43 0% 60
Years

116, 3. Delinite mesotheliomas with definite occupa-
tional asbestos exposure: sunvival after Jast eaposure,

TABLE 7
TyPr OF ASBESTOS INVOLVID IN OCCUPATIONAL ASBISTOS EAPOSURE

Asbestos type to which Bt

exposed occupationally

’

Histological diagnosis

~——e _hirysotiic only
Crocrdolite only

e Amotitc onit . ..

— Crocutulite and other asbestos
Ahved ashestos without crocidotie
Type net ascertamahle

Total

Undecided and

Definite myufficicnt Defoutely not
mesothclioma maiterial mesothelioma

4 i i

4 0 i

] 0 1

42 & 7

o] 2 2

17 28 15

167 36 27
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UICE panel small proportion of subjects. Of the 50 subjects with GC: -

*detinite mesotheliomas’, where the types of asbestos Tab.

Mumber of cases . mill’

10 o . to which they werc eaposed were known, 45 had 1

3 g 7 36 5 7 b been exposed to crocidolite. Of the group of 12 diag

/1 5 subjects diagnosed as ‘definitely not mesothelioma’ The

©. . . . T

{‘ ‘0‘, . in which types of asbestos to which they had been emp!

, = | exposed were known, eight had been exposed to Dur.

S ! crocidolite. Han
There is no significant difference between these no .
{ o) . . . , . . west
n 5 10 15 10 15 30 35 49 4L 50 s two groups. In four cases of definite mesothelioma
t
Years * . . : thou-
no exposure was hnown other than to chrysotile. A *
Ciber_patnalagsts history of exposure to talc was obtained in seven 2:97
oobar of subjects with definite mesotheliomas, but six of ﬁf’p‘
2 Hlamber of coims them had also been exposed to asbestos. It was not 1Sty

: ¥ 4 9 8 7 4 126 6 5 4 possible to identify the nature of the talc to which rem

: Is they had been exposed. pop.

: A only

i . o

H 1G4 Other evidence of ashestos exposure asbe

; S Ttis upparcpt that a history of occupational exposure IA<e

{ to ashestos is frequently associated with the presence Wi

N (@] ache . < H Glpe ed .

i T IS BT YR THE TS e T arTa v of asbestosis, asbestos fibre bodies, asbestos fibres or ¥

I, Vears pleural plaques observed at necropsy or radiologi-

y cally (Table 8). Ashcroft and Heppleston (1973)

i FIG. 4. 'Dcﬁnilc pleural masothelioma: duration of  stress the importance of phase contrast microscopy Geox

¥ occupational eaposure to asbestos. and clectron microscopy in searching for asbestos

9 in tissues. The presence of pleural plaques does not N

! always indicate asbestos exposure (Rous amc
! survival after first esposure in the two groups (mean  Studeny,- 1970). It is not possible, however, to
. age: UICC, 37-4 years: other pathologists,. 384 obscrve a significant dilference of asbestos exposure

L years). The interval between last handling asbestos  between subjects with definite pleural mesotheliomas

< ‘ and death was under one year in about 40°] cases  and those subsequently categorized as definitely not o

3 but varicd up to 52 ycars (one case). The duration  pleural mesothelioma. Great

i of exposurc was more widely spread, ranging from In four ‘definite pleural mesotheliomas’ corrobora- Rest

i three weeks to over 30 years, Twelve per cent of cases  tive evidence of asbestos exposure was found in the -

: l had been exposed for under five years. The man with  absence of occupational exposure histories. Of those iir'
only three weehs' exposure died over half a century  subjected to ‘hobby™ or ‘domestic’ exposure (six Ret
later. cases) none showed corroborative features. Of those --

Table 7 summarizes information regarding the  with ‘*neighbourhood’ exposure (eight cases), two Tyne

. type of ashestos, but this could be obtained in only a  had asbestos bodies. R_°“

Wy
. Ret
TABLE 8 -
) . - N
. CORROBORATIVE EVIDENCE OF ASBESTOS EXPOSURE! RELATFD 10 OCCUPATIONAL EXPOSURE HISTORY AND SE W
NOTUICATIONS TO Miso1nctioMa RLGISTLR (PLEURAL TUMOURS ONLY) -
EA

) Definite plewral mesothelioma Defirutels not plewral mesothelioma E_T B

N Occup ational avbestos | -=- - e oo oo e — - < - —— R‘}‘

t exposure fusiory Corroborative No Not Corrabarative No Noi e

- evidence corroboratine reported etvidence corroborative reported ‘S_\" )

S (’I'I’[l‘(‘ﬁ(‘(’ !’\'I(I('I!L‘e _{

: Definite .. .. 100 24 2 19 3 4 EN

(69°,) (167 (15" (73°,) (12°0D (157 Rest
Possible . . 8 4 4 ] 3 2 i
(50%,) (25°,) (25°.) {—) (60°,) (407,) Engh 1
Nong ascertnable . 4 18 10 0 6 12 g
(1370 (567} (317, (—) (33°D (67°,) R 1
1Stan. |
*Dun.
3
VAshestosis, asbestos bodies, ashestos fibres or pleural plaques One
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Geographical distribution

Tables 9a and 9b show the distribution and rate/
million per year of mesothelioma notilications and
diagnoses 11 England and Wales and in Scotland.
The Registrar General's standard  regions  arc
emploved for England and Wales. Clydeside includes
Dunbartonshire, Renfrewshire, Greenock, Glasgow,
Hamilton, and Motherwell. The distributions are by
no moaans reluted to population density. South
western England, with a population of 3652
thousands. had a total of 22 delinite cases (a rate of
297 cases/million per year) yet Plymouth, with a
population of 250000." had -13 cases, all with
histories of occupational exposure to asbestos. The
repwinder of the region, with ncarly 3 million
population. produced nine imesotheliomas of which
only four had a history of occupational exposure to
asbestos (a rate of 1-5 cases/million per year).
A ssuming that Plymouth hospitals serve a populwion of

tvice that number, the rate would be 26 cases/million per
year.

TABLE 9 (a)

GEOGRAPHICAL DISTRIBUTION OF NUMBERS AND DATES OF NOTIFICATIONS AND CONFIRMATIONS OF MESO-
THELIOMA 1967-68
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Merseyside, Clydeside, Tyneside, the South East
Lancashire conurbation, and Greater London had
a0 incidence of mesothelioma markedly greater than
the national rate with deficits in the remander of
these regions. They have in common the presence of
heavy asbestos-using industries.

The geographical distributions of cases, and of
cases with occupational cxposure, are shown in
Figures 5 and 6.

Discussion

The recognition of diffuse mesothelioma depends on
awareness and acceptance of the tuniour as a
pathological entity. The macroscopic appearance of
a typical mesothelioma, resulting fromits propensity
to infiltrate serosal membranes, is best characterized
by the well-developed pleural mesothelioma with
permeation of visceral and parietal surfaces by a
continuous layer of tumour. However, metastatic
tumour in the pleura, usually from a primary adeno-

Nutifications to Register Definite mesothchiomas]
. 1967-68 1967-68
1067 e ey ot e e |2 e e e
Region! population . Ao, Rate;nallion No. Ratetmithon
(mlliony) year
Greater London L . 70 1 70V 58 367
Rest of SE England L. . . 93 40 2:04 18 097
SE Lancashnie conurbation . .. 2-5 21 42 i6 320
Merseyside conutbation .. .. 14 RR) -7 2 893
Rest of NW L acland .. . .. 2:9 13 2:24 8 1-38
Tynemde .. .. . . 0-8 14 875 9 563
Rest of N ngland 25 13 260 9 1 80
W Yorkshire conurbaiion 1-7 17 500 12 3-53
Rest of Yorks & Humberside 30 5 [URR] 3 0-50
N Wales . . . . 08 3 1-88 3 1-88
SE Wales.. .. . . .. i9 id 368 10 2:63
E Angha .. .. .. .. i-6 6 1-88 3 094
Chdeude? . .. .. 1-7 43 1265 28 824
Rest of Scotland .. .. .. 3-5 18 2:57 6 086
. I TN (U UPY EPONUUU UGS g PRI R AU U
SW England .. .. .. . 37 30 405 22 2-97
F Midlands . .. .. KR 9 136 3 0-45
W oMidlands conurbation . . 2-4 il 220 6 1-25
Rest of W Midlands 20 1 212 6 1-15
England, Wales & Scotland .. .. 526 4120 3-84 2453 229
15Lndard regians of Registrar General England & Wales, except Chy deside
Punbartonshire. Renficwshire. Greenock, Ghisgow, Hamilon, Motherwell
10ne subject who died 1 Austrabia not included
Ay e v
Rl

R e T

S

TF

TEERRITESY

TR WL TR

v

i

= o ST

W

T b

o

S T O TR RN T
B W s Sy

ISR

M_.m-'v\;r

i o

ay




100 Moris Greenberg and T, A Lloyd Davies

TABLE 9(b)

GEOGRAPHICAL DISTRIBUTION OF MESO FHE! JOMAS ASSOCIATED WITH OCCUPATIONAL ASBESTOS
EXPOSURE AND THE PROPORTION OF Tiv s Cases TO ALL CAsES OF MESOTHELIOMA

Mesotheliomas with defirite occupational asbestos
Region® exposure
No. Percentage of all
mesotheliomas
Greater Loundon .. AN .. 29 50
Rest of SE England AN 12 67
SE Lancashire conurbation . . .. 13 81
Merseyside conurbation .. 22 88
Rest of NW England .. .. .. 8 100
Tyneside .. . . . 8 89
Rest of N England . . . .. 6 67
W Yorkshire conurbation . .. il 92
Rest of Yorks & Humberside . . .. 2 67
N Wales.. . e e . . . . 1 33
SE Wales e . .. . . . e 6 60
E Anglia .. .. RN . .. e e — —
Clydeside? . . . .. . o e 22 79
Rest of Scotiand .. . e . .. . 3 50
SW England . . . . 18 82 ‘
E Madlands .. i 33
W Midlands conurbation 4 67
Rest of W Madlands H 17
England, Wales & Scotland .. . ' 167 68

15tandard regions of Registrar General Mngland & Wales, except Clydeside
1Dunbartonshire, Renfrewshire, Greenock, Glasgow, Hamilton, Motherwell

carcinoma, can produce widespread sheet-like
growth resembling late diffuse pleural mesothelioma.
Histologically the cellularand intercellular charac-
teristics can be highly cquivacal. The UICC patholo-
gists” panel criteria for reaching a decision were
modified in the course of the surney (see Appendix)
and have not finally been decided (MceCaughey and
Oldham, 1974).

Willis (1952) cautioned against accepting the
diagnosis of mesothelioma until, by careful scarch,
an alternative primary neoplasm had been excluded.
Tn a series of 3 771 neeropsics Cameron, Litton, and
Lyon (1961) tound a prevalence of primary carcinoma
multiples of 12770 In the present serics there were
three with additional primary neoplasms in the 246
‘definite” cases (one with carcinoma of the stomach,
another with carcinoma of the broochus, and the
third with myclogenous leuhaemial. This represeits
a prevalence of carcinoma multiplex of 1:2°0
Sections referred to the UICC pathologists had
previously been studied by other pathologists who
had not necessarily made a diagnosis of mesothe-

©

lioma. In 182 cases where adequate histological
material had been studied by UICC pathologists
they made a diagnosis of mesothelioma in 134 (74%7),
were undecided in 107, and made an alternative
diagnosis on 30 occasions (! 6".). Theconcordance of
dingnosis betweenn UICC and other pathologists is
greater in view of the fact that a pumber of sections
were referred to the UIGC panelists for a second
opmion when the other pathologists had said the
condition was not mesothelioma but an asbestos
occupation history had been obtained by the
clinicians.

In those cases with adequate histological material,
not referred to' the UICC panel (186 cascs), a
pathological diagnosis of definite mesothelioma was
made in 112 (60°)).

The submission of sections to the UICC panel
varied in dilferent parts of the country. In Greater
London 77 out of 111 cases were referred (699,
compared with only 12 out of 61 cases in Scotland
(20%,)-

The number of cases diagnosed is unlikely to be
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how&

overstated by the inclusion of diagnoses by other
pathologists as the_tumour in cencral tends to be
underdiaznosed  (Newhouse and wagner, 1969).

Tose authors reviewed the causes of death in a
group of workers at an ashestos factory and found
19 masothelial tumours in 84 cases in which adequate
pathological nuiterial was available, but of which
only four cases had previously been recognized.

“The observed incidence of definite mosothelioma
i this serics was approaimalely 120 per year. For
the reasons stated above this figure may considerably
understate the true incidence.

The proportion of mesothelial tumours in which
asbestos cxposure cannot be implicated has been
quoted by Wagner ef al. (1971) as 10 to 15%,. The
peographical distribution in the present series
showed that in Greater London, w here there arc
substantial asbestos-using industries, 29 (50",) of
5% definite mgesotheliomas had no ascertainable
occupational asbestos exposure. Overall in the study
there were 38 cases (15095 of all mesothelial
tumours) lacking evidence of asbestos exposure.

In this study the bricfest occu ational exposure to
asbestos associuted with 4 moesothelial tumour wWis

“three weeks, but if asbestos was @ cause of meso-
TheTioma it cannot be assumed that lesser exposures
asc safe.

Under industrial conditions prevailing in England
and Wales and in Scotland the significance of
crucidolite in the actiology of mesothelioma could
not be determined.

Planning. administration, and ficld work were carried out
i ail the members of the Medical Services Division (now
Employment Medical Advisory Servive) of the Depart-
ment of Employment between 1967 and 1971, The
aistance of the following is gratefully acknowledged:
the Registrars General for England and Wales and Scot-
Jund, HM coroners and their officers; hospital 1ecords
citicers and the staff of the Prcumoconiosis Medical
Panels who provided information and leads as to further
wutces of information: the pathologists (including the
members of the British panel of UICC pathologists for
the standardization of the diagnosis of mesotheiial
wmows): Dr. Ko FooW. Hinson and members of his
department at the Brompton Hospital who circulated
shides to the panel: Dr. J. C. Gilson, Dr. J. C. Wagner,
and other members of the stafy of the MRC Pneumaoco-
piosis Unit, Penarths Professor P. C. Elmes and Professor
W. R. Lee who read the draft manuseript and made a
number of helptul suggestions: Mr. R. V. Hayball and
Mr.-M. T. I, Houghton of the Employment Medieal
Adsvisory Service for their meticulous record keeping: the
late Dr. D. C. Lindars who assisted with the final diaft.
The following members of the Medical Services Division
undertook the faborious yet delicate work of tracing:
5. D. Bell, E. 8. Blackadder, M. 1. Catton. HLJL Davies,
T W. Davigs, A. T. Doig. K. J. Dunlop. L. E. Euinton,
M.D. Kipling, G. L. Ritchic, G. ¥. Smith, J. B. L.
Tombleson, D. G. Trott, 1.G. S West,und R Whitelaw.
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i‘, t}lcsmhclﬂmnms. Journal of Pathology and Bacterwlog . 1f the two opinions lead to a blank entry above then
;; ——Abj,‘ .gezvgﬂ C. A., and Marchand, P. (1960). Daffu = the spccimcn Shm{ld bc' scnt_lo 'thc two othgr MO;
X pleural mesothchoma and ashestos exposure in Nor'h readers and a combined diagnosis made on the basis
i Western Cape Province, British Journal of Indusirial of four readings. There are many possibilities from pop
! Medieine, 17, 260271, . four readings but the combined diagnosis should
i Whitwell, 'F. znjd ] Ruwcllﬂc: Rachel M (197\): Diffluse  foliow the majority if there is a clear one and other- m . ‘
L mahignant pleural mesothelioma and asbestos exposure. . . . . . ln
: Thorax, 26, 6-22. wisc be undecided. The following rule is sufficient to
; Willis, R. A. (1952). The Spread of Tumours in the Human  determine all cases of four readings: score 2 definite
” Body, 20d cd., p. 55. Butlerworths, London. as | point, probable as 1, possible as 0.notas —1;
, Recened for publication May 17, 1973 then add up the four scores anq if the totfll is greater
A1 4 Accepted for publication July 20, 1973 than or equal to 1} the diagnosis is Definitc, between —
o —1 and +1 inclusive it is Undecided, less than or L.O. M
) I cqual to — 1} is Not a mesothelioma. Departm
o . Cancer i
o Addendum
’;« i The Mesothelioma Register, which in 1967 and
&= I 1968 recorded cases from all available sources, has
s since continued with notifications of deceased cases
E2 I only. The following table gives details of notifications
2 I (subject to confirmation) for the years up to 1971,
1q t figures for the years 1967 and 1968 being included
bS BE APPENDIX on a similar basis for comparison.
34 0 The UICC Panel of Pathologists and diagnostic - N
i o criteria NOTIFICATIONS TO THE MESOTHELIOMA REGISTER kX
g .. ) o (DeaTii Cases) 1967-71 m
i A British pancl of pathologists specializing in the : o
¥y diagnosis of mesothehal tumours was formed Sources of : I
ik B unofficially in 1963 and consisted of Dr. K. F. W. notification Jv67 1968 1969 1970 1971 “
5 T Hinson, Dr. F. Whitwell, Professor W. F. E. - 1 de
1 McCaughey, and Dr. J. C. Wagner. Death certificate oL 189 126 165 124 )
A - - = . Cancer Registey?! 39 28 20 11 3 N
S From 1963 to 1967 all cases were annnpgd by all  yaductrial injury: o
W members of the panel and a majority opinion was data? 3 3 6 3 —
o] arrived at. Subscquently the pancl was constituted Other 30 t3 5 5 3
q ! as a UICC puncL From 1967.p;mcllis(s de'cidcd ;L;l‘;‘”‘""'"“__'_ Ties 233 157 184 l};‘ . fu
NN whether the diagnosis was definitely mesothelioma,
4 definitely not mesothelioma or whether there was 150 - - ¢
A insuflicient histological material, only referring ’I\’o-. bt Ccr.“hmfu-dc,dm o : .
FAR ; = Not on death certificate or cancer registration htl
. i material to another member or members of the .
b B panel in casc of doubt. After mid-1968 the policy In the short period studied it is not possible to
4 was adopted that all cases referred to the panel  observe a significant trend. The large number of
4 should be seen by at least two members and that il cases notified in 1968 may have resuited from the It has be
i there was a difference of opinion a third opinion publicity and vigilance generated by the survey. if in harnu
o should be sought. In mid-1971 the following protocol  the impression of a falling off in notifications is con- different
2 was designed for combined pancl diagnosis. Two  firmed then whether this will be due to a change in pleural «.
3 opinions arc necessary for diagnosis and these two  the prevalence of the diseasc or to a change in Some ev
4 - opinions should be combined as bclow: vigilance will require to be evaluated. from oth.
1, digestive
o Selikoff,
- Sccond opinion 1965). €
! _ the poss
" ! Dcefinite Probable Possible Not from var
i Definite mesotheli bt Defini ' asbestos
1 finite mesothell bt \ 3 te _— —
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