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MESOTHELIOMA OF PLEURA AND PERITONEUM
.FOLLOWING EXPOSURE TO ASBESTOS IN THE
R .. LONDON AREA

; ' BY
MURIEL L. NEWHOUSE and HILDA THOMPSON
RV o From the Deparsment of Occupational Health and Applicd Physiology,

London School of Hygiene and Tropical Medicine

L . (RECEIVED FOR PUBLICATION FEBRUARY 11, 1965)

A serics of 83 patieats from the London Hospital with a diagnosis of mesothelioma confirmed by
necropsy or biopsy has been studied for possible exposure to asbestos. The series consisted of 4!
men and 42 women; 27 of the patients had peritoncal and 56 pleural tumours. The carliest death
recorded was in 1917, but only 10 of the series died before 1950 and 40 (48 %) between 1960 and
1964.

. In 76 of the series full occupational and residential histories were obtained. Forty (52:6%%) gave
a history of occupational or domestic {living In the same house as an asoesios worker) exposure to
asbestos compared with nine (11-8 %) out of 76 patients from the same hospital suffering from other
diseases (p < 0-001). None of the 17 suspected cases of mesothclioma, rejected on pathoiogical

- grounds, was found to have had any exposure to asbestos. There was also cvidence that neighbour-

_ hood exposurcs may be important. Among those with no evidence of occupational or domestic

: ': exposures, 30:6% of the mesothelioma patients and 7-674 of the in-patients with other discases
y; lived within half a mile of an asbestos factory (p < 0-01). Out of the 31 patients with occupational
He expasures only 10 were in jobs scheduled under the Asbestos Regulations of 1931, The interval
P vetween first cxposure and the development of the terminal illness of mesothelioma ranged between
t‘. Fh 16 and 55 years.
hEdd ; : in 47 patients in the mesothelioma serics, lung tissue or sputum was available for examination.
‘{;‘q i ’ . . In 30 (62:5%), either asbesiosis or asbestos bodies were present.
yr'r o
;f'f ; In recent years, the association between cxposure among the women, 25 had pleural and L7 peritoneal
fm - to asbestos dust and cancer of the lung and other tumours.

malignant neoplasms has been the subject of much
tesearch (leading article, 1964). Wagncr, Sleggs, and
Marchand (1960) described the occurrence of meso-
thelioma of the pleura ir: those exposed to crocidolite
asbestos in the mining districts of South Africa, and
this has stimulated further studies of the occupa.
tional histories of patients suffering from this tumour
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The aim of this study has been to cstablish tite
occupational histories of these paticnts and (@ tgace
any other possiblc exposure to asbestos. There were
four surviving patients at the outset of the investiga-
tion, but these have subsequently dicd. The carliest

date of death in the serics was 1917: 10 died before
1950, 33 between 1950 and 1959, and the remaining

3 (Owen, 1964; Fowler, Sloper, and Warner, 1964)#" © 40 in the past four and a hail ycars. The youngest
o The present investigation concerns paticnts in  paticnt died at the age of 33, and nearly hall were
R whorn mesothelioma had been diagnosed ‘'at'the  dead before the age of S5 (Tabie 1),

. London Hospital during the past 50 years. After

4] examining the necropsy and biopsy specimens held Clinical Features

Rl in the patkalogy departinent, Hourihane (1964) con-

;_ firmed a diagnosis of mesothiclioma in 83 patients, The ward notes of 65 of the paticnts were available
s of whom 41 were men and 42 women, Thirty-onc of and give a picture of a diseasc with a consistent
“5 the men had pleural tumours and 10 peritoncal;  symptomatoiogy. Among those with  pleural
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262 BRITISH JOURNAL OF INDUSTRIAL MEDICINE
Tanit | paticat, the notes had been returned to the local
AGE AT DEATH OF 83 PATIENTS wirh mesorneLiaL  Sxecutive council of the Nationai Health Service,
TUMOURS where they were destroyed within a period of three
Male Female years. . ’ X

Age (yr) - = N ~ Tn one of the asbestas factories a file was kept with
. i ik > : detailed records of ail employees since it started in
B3 i : 23 1913, The names of all patients were checked with
45— | 15 366 9 13 these files. Nine men and nine marcied women (after

§5—- 10 244 18 429 . . .
85 - | 7 11 8 190 their maiden names had been ascertained from rela-

‘tumours, the comnioncst presenting symptom was

the rapid onset of extreme shortness ol breath due
to the formation of a massive pleural effusion. Pain
was a prominent feature, cither described as o dull
ache, somctimes due to invasion of the ribs or
vertebrae, or somctimes sharp and radiating, sug-
gesting nerve involvement.  Tumours in the ¢hest
wall were not uncommon, acewring cither in
previous operaiion scars of by direct invasion of the
chest wall. The symptomatology of the peritoneal
tumours was more varied. 1n some patients the pre-
senting symptom  was pain on dcfaecation or
micturition. Diffuse upper abdominal pain was very
commaon, and swdlling of the abdomen duc 1o ascites
was always present terminally.  The methods of
treatment includéd pncumoncctomy, decortication
of the lung, deep '.{\'-ray therapy, instillation of radio-
active gald, and cytotoxic drugs. They were used
alone or in combination but had hitle ¢ffect on the
course of the disease. Half of the patients sulfering
from pleural mesothelioma died within one year of
the onset of symptoms, a further third within two
years, and anly one patienat survived for more than
three years. The course of those with peritoneal
tumours appeared to be equally rapid. Eight of the
paticnts died within six months of the onsct of
symptoms.

Sources of Enformation on Occupation and Residence

In addition tosthe ward notes, some of which gave
good occupatignal histories, there were three other
sources of information: the patent's general pracii-
tioner; the recards of an asbestos factory in the area;
and personal: interviews with patients or their
surviving relatives.

As a first step, general practitioners were circulated
with an explanatory letter asking them to complete
a form giving detasls of the accupations of patients
and their immediate relatives. Within two months
65%, of the doctors had replied. [n two cases a

hitherto unh nown cxposutre 1o asbestos was revealed;
in others the name and address of a surviving relative
were given, but in the majority the doctor was unable
to gine wlormation because, on the death of the

tives) were identificd without difficuity, The exaq
dates of employment of these 18 patients and the
jobs they had done were abtained from the records
of the factory. .

The four patients alive at the beginning of th
investigation were interviewed personally, A few
relatives were contacted by post, but the relatives of
68 paticnts were interviewed by one of us (H.T.) at
their homes situated mostly in the East End of
London. Not only was an occupational history of the
patient, the spouse, sons and daughters, and father
taken, but past addresses were also recorded. The
interviews lasted for at Ieast an hour. Ta recall events
of 30 or 40 years ago it was often necessary to
explore the residential and occupational histories of
all members of the family.

Exposure to Asbestos in Three Groups of Patients
Suffering from Otier Discases

For comparison with the mesothelioma patients,
three further groups of patients suffering from other
discases were investigated.

The first group was selected from the patients in
the medical and surgical wacds of the hospitai during
the carly summer of 1964 (‘in-paticnt’ scrics). Each
paticant in the mesothelioma scrics who had been
traced was matched with an in-patient of the same
sex born in the same five-ycar period. As there was
a dearth of male paticnts over 75 years of age in the
hospital, a sample of six patients of this age and
older was taken from a neighbouring geriatric
hospital.

The second group were those who had originally
been filed in the pathology department of ihe
hospita} as cascs of mesothelioma but in whom the
diagnosis was subsequently rejected on pathological
grounds by Hourihane (1964) (‘rejected serics’). As
it had proved exteemely difficult to locate the rela-
tives of those who died before 1950, attempts were
made only to trace the three survivors in this group
and the 14 who died after 1950."

The in-patient series, alecady descnibed, were all
admitted to hospital in (964, The paticnts with
micsothclioma were admitted to the same hospi.at
over a period of 47 years during which there mivat
have been a substantial change both in the cesidenril
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areas and social classes of patients attending the
London Hospital, Thus, a third group of patients
was taken from the hospital records matched by
datc of admission as well as datc of birth and sex
with the patients in the mesothelioma sciies. Their
places of residence and occupations were extracted
for comparison with thosc of the in-patient series.

Resuits

Details of the 83 paticnts in the mesothelioma
serics are given in the Appendix. No_information
about past domestic and occupational historics was
available for scven paticnls, Among the remaining
16,40 (52-6%,) gave a history of exposure to asbestos
compared with only oine (11-8%) of the ‘in-paticnt’
series (Table 2). The difTerence in this proportion is

TABLE 2

TYPES OF EXPOSURE TO ASOESTOS OF 76* PATIFNTS
WITH MESOTHELIOMA AND 76 IN-PATIENTS WITH OTHER

DISEASLS
Mesothelioma ‘ln-patient’
Type of Etposure Scries Series
No, % No. | 3%
Fiployed st o0¢ asbestos . |
lactery )
Deiivered goods 10 faciory | } L0 ! 13
Employed at other asbestos i
factories .o 4 33 H 13
lasulators and laggers 8 10-5 4 $3
Relzlive warked with asbeatos [} 11-8 { 1-3
Dockers handling asbesios
cargo - ] —_ 2 26
No tistory of work o
domestc  exposure 1o
asbestos 6 474 67 832

Posiilne esposures Lo ashestos in mesolhefioma series versus
Positive histaries in in.patient senias:

X' =~ 2711, p < 0-001

*Seven cases of mesadheliorna couid 1ot be traced and are omitted
fram this table.

e
re

statistically highly significant (x* = 27-11; p <
0-001). *This result is unlikely to be unduty influenced
by the two groups aof patients not being matched for
year of sdmission to hospital, since there was no
Significant difference either in the areas of residence
or in the occupations of the paticnls admitted in 1964
and those admitted between 1917 and 1964, Come
paring the contirmed and rejected patients in the
nesothelioma group who died after 1950, 36 {50°))
of the confirmed and nonc of the 17 rejected cases
gave a history of exposurc to asbestos (Table 1).
This difference is statisticaily highly significant
(x* == 11:83; » < (;001),
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TABLE 3

LXPOSURE TO ASDESTOS QF CONFIRMED AND REJECTED
CASES OF MESOTH('.LIOMAI%%R\'WI\G AFTER JANUARY

Diagrosus of Mesathelinmea
Exposure to Ashestns

e e rrerv—— — o —

i
| Confirmed Rejected
Eposurs pasitise t 6 i)
No work or domestic cuntact
found 1s 16

Untraced H | H

= 1183, P <O00I

Mesothelioma Series

Occupational Exposures.—There are details avail-
able for the 18 mesothelioma patients who had
worked at one asbestos factory which used croci-
dolite asbestos with small amounts of chrysoule and
first introduced amositc in 1926, Eleven started
wark before 1913 (the year when the asbestos regula-
tions controliing the manufacture of asbestos zoods
and the protection of asbestos warkers became
effective), and scven started work between the
beginning of 1933 and the end of 1942. The occuna-
tions of these workers and the type of asbestos they
usced are shown in Tabie 4. All of the |7 for whom
details were available had used crocidolite asbestos.
Five of the occupations listed are not scheduled as
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requiring medical supervision under the Asbestos
Regulations {1931).

Four patients werc working at other factorics
making all types of asbestos goods. One had been
employed in a wagon works sawing asbestos sheets
for partitions. Except for one, 2 woman employed
in insulating electrodes with crocidolite, the types of
asbestos used in these other factories are not known,

The cight heating cngincers and laggers were all
men. Three had been employed in dockyards on
ship repairs, two in various types of lagging. one in
a power station, one installing hospital sterilizing
equipment, and one instailing central heating. All
were consistently employed on this type of work for
more than 20 ycars, but, in some, exposure to
asbestos was intermittent,

Domestic Exposures.~The group of nine, seven
women and two men, whose relatives worked with
asbestos, are of particular interest, The most usual
history was that of the wife who washed her hus-
band’s dungarees or work clothes, In one instance a
relative said that the husband, a docker, came home
‘white with asbestos’ every evening for three or four
years and his wife brushed him down. The two men
in this group, when boys of 8 or 9 years old, had
sisters who were working at an asbestos factory. One
of these girls worked as a spinner from (925 to 1936.
In 1946 she died of asbestosis. The press report of
the inquest states: ‘She used to retuen home lrom
work with dust on her clothes’. Her brother had
apparently no other exposure to asbestos; he started
work as a shop assistant, then became a sawyer of
iron girders untd 1948 when he worked as a loader
of groceries in the docks for five years (but never on
dusty cargoes) and then returned to sawing iron
girders. He died in 1956 of a pleural mesothelioma.

In-patient Serics

Occupational and Domestic Exposurcs.—Two of
this scrics had worked in asbestos factories and four
had been employed as laggers. The husband of
another was employed at an asbestos factory for
three years, and two dockers in this group gave
histories of handling asbestos cargaes from time to
time throughout their working life.

The diagnoses of these patients bave been grouped
into seven caitcgories (Tabic 5). The patients with a
positive history of exposure arc scastered theoughout
the various diagnostic groups, and there is no indica-
tion that exposure to asbestos could be reiated to
the disease which had caused theiwr admission.

Neighbourhood Exposures of Mesothclioma and
In-patient Serics.--The 36 pauents with meso-
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DISEASE GROUPS OF PATIENTS IN THER'IN.PATIENT
SERJES i

- ' "I No. with
Disease Group No-of 1 g, 00sure 10
Palients Asbestos -
Cardiovaseular .2 _.’n k)
Metabokie c ! et e 0
Reticulo-endothehial {including N [0 .
anaemias) | 8 - T
Gastro- { (excluding ) 6 ), 2
Respiratory (excluding cancers) 3 s ¥ a
All neoplasms 18 |
Osher joo 31 !
‘Total 76 , 9.

.
thelioma and the 67 patients in’ the ‘in-patient’
series, who had neither an occupational exposure
nor a relative living in the home working with
asbestos, might have been exposed to asbestos dust
because they lived in the immediate vicinity of an
asbestos factory,

One factory, where more than oae-fifth of the
mesothelioma patients were employed, opened in
1913, having been situated nearer the centre of
London for the previous seven years. There were
three affected female patients living within half a
mile of the factory during the time it was in produc.
tion at its first site. When it opencd they were
children between 5 and 7 years old. At the present
site, there were eight patients living within a half-
mile radius of the factory. Onc man was born within
a quarter of a mile of the factory and remained at
the same address for 16 years. The other seven were
women, and all except one were children when the
factory opened. The seventh was 23 years of age and
remained in the same house until she died 48 years
later. She is the only patient who had ngither
occupational nor houschold exposure but in whom
asbestos bodies were found in the lungs at necropsy.

Among the ‘in-patient’ series, one paticat lived
near the factory at its previous site and four others
lived near its present site. One paticnt was 22 years
oid when she moved into the neighbourhood in 1915.
She disliked it and, when interviewed, complained
impartially about the dust from the asbestos factory
and the rats in the housc. ?

TAOLE 6

RESIDENCE OF PATIENTS WITH NO OCCUPATIONAL OR
DOMESTIC EXPOSURE TO ASBESTOS

Lived Within Lived More Thaa
§ mile of L p muele from
Serics Asbestos Factory Asbestus Factory Total
No, % No. *%
Me<athetioma 31 30-6 25 694 36
In-patient s 73 62 92 o?

x* =785, e <00t
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Thus, among those with no occupational or
domestic exposurcs to asbestos, there are 11 (30:6%)
patients in the mesothelioma serics and five (76 %)
n the ‘in-patient’ series who lived within half a mile
of an asbestos factory in the area (Table 6). The
difference in the proportion of patients in the two
series who lived in the vicinity of the factory and had
had no other exposure to asbestos is statistically
significant (x% = 7-85; » < 0-01).

Date of First Exposure and Interval Before Death
in Mesothelioma Series.—Fifty-onc men and women
had been exposed to asbestos, including thosc who
lived near the main asbestos factory. The duration
of exposure varied widely, ranging from two months
to over 5Q years, The interval between the first
exposure ang death varied between 16 and 55 ycars
(mean 375 years). Among the group of factory
workers, where exposure was probably heaviest, the
intecval was shortest.
group living in the neighbourhaod of the asbestos
factories, where exposure to dust was probably
lowest. Table 7 shows the mean age of cach group
at first exposure and the mean of the inlerval before
death in each group. Although the length of interval

TaaLe 7

RELATION BETWFEN TYPE OF EXPOSURE AND LENGTH
OF INTERVAL BEFORE DCEATH IN 51 PATIENTS IN
MESOTHELIOMA SERIES

Mean Interval
between First

Mean Age at
Exposure and

First Exposure

Type of Exposure No.,
P P {ycars) Death

(years)
Factory work 2) 25 29-4
Dnmcrs}!l.:c 9 177 319
£g2rs and insulstors 8 156 334
ving 1a neighbour- *
hood of factory 1 83 48 6

varied between 29-4 and 48-6 years, the mean age at
death showed less variation: it was 50-6 years in the
graup of factory wcerkers and betwcen 35 and 57
years in the other groups.

Asbestos Dodics and Asbestosis in the Meso-
thelioma Serics.—Of the 83 paticnts in the mcsa-

thelioma series, lung tissue was available for .
In four other patients,

cxamination in forty-three.
all certified as suffering from ashestosis, with no lung
lissue available, examunation of sputum during life
revcaled the presence of asbestos bodies (Table 8).
Both asbestos bodies and histologreal evidence of
asbestosis were found in 1S of the 24 factory workers
and laggers. A further five showed cvidence of either
asbestos bodies or asbestosis.
I
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It was longest among the .

Lung tissuc was available in only four patients
cxposed either through relatives or by living in the
neighbourhood of asbestos factories.  In two,
asbestos bodics were present in lung tissue but there
was no evideace of asbestosis.

TasE 8

EVIDENCE OF ASBESTOS NRODIES QR ASBESTOSIS IN
47 CASES OF MESOTHELIOMA WITH LUNG TISSUE OR
SPUTUM AVAILAULE FOR EXAMINATION

Histary of Asbestosis or Asbestos Bodies
Cav)lac: Lung Tissue
with Present Abscnt not Avaiable
Asbesios
Poutive 22 L) 3
Negalive < R 13
Uatraced 4 3 Q
Total L] i 17 36

Among the L2 patients in whom no definite contact
with asbestos could be cstablished, there was one, a
merchant seaman from South Africa, whose lungs
showed both asbestos bodics and asbestosis; he may
have had contact cither 1n South Africa or at sca,
but his early history ¢ould not be established. There
were three others in this group who had asbestos
bodic¢s in fung tissue without evidence of asbestasis.

Of the scven patients whaose histories could not be
traced, three had asbestos bodies and histological
evidence of asbestosis and one had asbestosis alone.

Discussion

In the mesothelioma scries there are 25 paticnts in
whom no evidence ot any ¢xposure to asbestos could
be found. A chief source of information was a
history taken from a surviving relative. A surprising
amount of information was obtained, but in some of
those interviewed (he memory may have been defec-
tive or they may not have known of short periads of
exposure during the youth of the deccased. For
example, onc of the paticnts was eventually identified

as having worked at a large asbestos factory for two
months in 1941. This was before he married, and
his widow did not know of this e¢pisode. It is of
interest that asbestos bodies in the tungs were (ound
in onty four of this group, and it secmis probable that
among the remainder there were those who had had
10 exposure to asbestos.

In the mesothelioma series of patients. both in-
dustrial and non-industrial ¢xposures were recoys
nized.  Among the men the exposure was pre-

dominantly industiial; 22 worked in asbestos
factorics or as laggers, two were exposed at homg,
and one lived near the asbestos factory. Among the
women only [0 worked in asbestos factonies, and a

P




e
U e P

206 BRITISH JOURNAL OF INDUSTRIAL MEDICINE

further 17 had non-industrial caposures, seven in the
bome and 10 living near asbestos factories.

There is no evidence that the paticnts with
peritoneal tumours ditfered in their type of exposure
{rom.the patients with pleural tumours. The propor-
uon of positive findings of asbestos bodies or
asbestosis was sinitar in both groups. A higher pro-
partion of women, particularly among the factory
workers, was aftected by peritoneal tumours, but the
difference between the scxes was not statistically
significant.

The recent increase in the number of patients
diagnosed at the hospital may be partly duc to an
incrcased inlerest in mesothelial tumours and partly
to the long interval belween first exposure and
development of the tumour. Those exposed between
1915 and 1925 might be expected o die from about
1950 onwards., Asbestos imports to the United
Kingdons have mountesd steeply since 1932 (Leathart,
1964) and its uses are more widely diversified in
industry. The increasing ptoportion of the popula-
tion eaposcd to asbestos during the past 30 years
may be cxpected to give risc 1o an increasing
oceurrence of mesothelial tumours.

The choice of groups for comparison with the
mesothelioma series of paticnts was not ideai. The
number of paticnts it was possible to trace in the
‘rejected” series proved to be very small. The ‘in-
patient’ scries, although matched for date of bicth
and scx, differed from the mesothelioma scries in that
all were admitted to hospital during 1964. Neither
of these groups could be interviewed without know-
ledge of the discase from which they were sullering.
This could have led to bias with under-reporting of
exposure to asbestos in the in-paticnt series, How-
ever, in the ‘in-patient’ series the actual patient was
interviewed, and more detailed and reliable histories
were obtained than was possible from the relatives
of those who had dicd of imesothelial tumours. There
was no cvidence that, because of their more recent
admission to hospdtal, the in-paticent serics was less

Appendix

likely than the mesothelioma series to work in con-
tact with asbestos or to live in closer proximity to
asbestos factories. - .
There scems little doubt that the risk of meso.
thelioma may arise from both occupational and
domestic exposures to asbestos. Wagner and othery
(1960) described patients with no exposure other
than living as a child in the vicinity of the asbestas
mines. A high incidencc of asbestos plaques of the
pleura has been found in the populatiog living rear
an anthophyllite minc in Finland (Kiviluoto, 1960),
More evidence 19 required of an increased risk to the
population living in the ncighbourhood of asbestos
factories or other areas, such as dockyards, where
asbestos is used in quantity, DA

We should like to thank Dr. D. O’B. Houribane fyr
his co-operation and for making the results of fg
investigations avaitable 10 us.

Our thanks are also due to Professor C. Wilson,
Professor V. W. Dix, Dr. N. L. Rusby, and Mr. G.
Flavell, F.R.C.S., of the London Hospital and Dr. C. p
Silver of St. Matthew's Hospital for permission to inter-
view their palients; Lo the general practitioners who col.
luborated in this enquiry; to the managements of the
asbestos factories for arranging access ta their records,
10 Miss Joan Walford for staustical assistance, and to
Dr. J. C. Gilson, Professar R. S. F. Schilling, and Dr. W.
Smither for their advice and help.

The contents of this paper were communicated to the
Conference on the Biological Effects of Asbestos,
arranged by the New York Academy of Sciences in
October 1964, and will be published in a shorter (orm
in the proceedings of that confecence. -
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EIGHTY-THREE PATIENTS WITH MESOTHELIAL TUMOURS

Tisk of meso-
Cupational and

posure other
of the asbestos

on living near
iluoto, 1960).

y: end Mt. G

Case Site of Yeat¢
No. Prunary Sex aof
Tumour Birth

(ycars)

Year
Death

Retevant History

Sectlon A: Faeiory workers
8 | Pleura M 1901

{9 | Peritoneum | M | (895
I8 | Peritoneum | F 1908

24 | Pleyra M 1380
14 | Pertoneum | F {393
16 | Peritoneum | F 1906

{3 | Peritoneum | F 1394

11 | Perstoncum | F 1895
IS ! Paritoneum | F 1901
9 | Peritoneum | F 1897
2] | Pleura M | 1893
12 | Peniloneum | & 1918
$ | Pecitoneum | M | 1908
? Feriu;neum M {1923
2 { Plcura M | 1923
M | Peroneum { F 1907
17 | Pleura F 1908
6 | Pleurs M | 1907

10 { Perstonsum | F 1899
1893

=

I | Pleura

3} Plewra M | 1908
3 | Pernioneum | M | 1911
4 ] Peritoneum | M 1} 1937

|

1938
1941

(947

1950
1951
1931

1953
1955

195§
1956
1957
1958
1938

1938

1359

1959
1962
1962

1963
1963

1963
1963
1964

Arake linér, hosler cavercr, asbese
(os (sctory; mainly crocidolite
Diuntegrator  and  other  jobs,
asbestos |actory; amasite, croci-
dolite, chrysotile

Sectional  pipe  maker,  gsbestos
fuctory, certificd asbestolic: mane
Iy crocidoldo

Used asbestos boarding i railway
Sarpage cuastruction

Asbestos fsctory, job unknown

Opener aad sectional pipe maker,
usbestos factory, certified asbese
u;(ic; amosite, crocidolite, ¢hryso-
tiie

Spinnce, asbestos [actory, certified
asbestotic; maialy crocidolite

Sectional pipc  muker,  asbestos
factory, ccrified ssbestotic; masnly
crocidolite

Spuner, asbestos factory, certified
usheslonc: mawly crocidolte
Disintegeator, asbestos  {uciory;
amaosite, cracidolite, chrysotile
Asbestos muner, north England
ashestos (uctory .
Carder, asbestos factory: mainly
crocidolite

Clothing and  weaving, asbestos
factory; amosite, crocidotie,
chrysoule
filier maker for A.R.P. masks,
asbestos fuglory; manly crocis
dolug
Filler maker (or A.R.P. masis,
ashestas  factory; mainly croci-
dolite
Flectrode coverer; crocidolite

Spuiner. asbestos factory: marly
cracudoalite

Debvered chenucals (o asbesios
factory; amaosie, crocidolite,
chrysotile

Smnner, asbestos (actory; mawly
crotidoice

Labourer, works and  bwildings,
asbesios fuctory: amosite, croci
doltce, chrysolile

Worked n yard of nsulanng
contractors

Carder, asbestos (actory; mainly
crocsdaine

Drantegrator and  other  jons,
asbestos actary; amosite, crocis
i dolite, chryyotle

Sectron B: Laggers and Insulatorr

3 | Pleurs .1 M [ 1874
% [ Preura ¥ | M {1893
pd I Pleurs ) M | 192
3 | pleura | M | 1008

! pevoneum | M 1908

3 Pentonewn | M 1911}

31 pPleurs M | 1897
}

L] «;mm l M 1912

1938
1958
1959
1961

1962

1961 !
1961 |

1962

Warked 10 ¢loke proy nity 1o boler
repaicee 1 dochsacd.
| Bolee cleaner and sunpper, dock-
yacds
Boiler coverer and lagger 10 vanious
‘ lirms .
| Erecting and Bitting centeal heating

| Heuler coverer and pipe Insulatoc,
Coatrachmg fnrnt
{agger and boiler coserer, vafious
briny
Internnttenmidy  doddes  lagger, stup
I requues

fnscallation of hospital serhizing
equipment
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APPENDILX (continued)
EIGHTY-FTHREE PATIENTS WITH MESOTHELIAL TUMOURS
——
Dusege Patho- "
. Year | tion Asbestos | Jogical | Survival
Case Site of Year | of | of | Year How Dodies | Evidence | from | v
No. Prymary Scx o | First | Expoe) ol Diage ia Lung of As- Inel Relevant History
Tumour Bicth jExpo-| sure {Dcath} rosed Tissue bestosis | Symptoms
sure [(ycars) In Lung | (months}
Tissue
Section C. Lapasure of refatp ey .
40 | Pleura M| 1912 | 1928 1 1936 | Biopsy NIA NiA 27 Eldec sister worked as spiancr 3
. asbestos  faclory, died [945
ceriificd asbesloic '
M | Pleura F 1983 | 1919 2 | 19371 Diapsy. | N/A NfA 14 Elder sisier omployed 38 spinnce,
looked atles paient 35 child
38 | Plewra F 1895 | 1919 | 41 1960 | Biopsy N/A N{A 135 For seversl ycurs itusband workeg
in. ships engine room, close
coximity to lagging opcrations 4
37 | Pleura F 1908 | 1925 | 14 | 1960 | Diopsy NjA NA k] Husband worked as boilet caverer; .
2% l_:)ver.allsI brought hmrao for waslung . }
s | Petitoneum t F 1890 | §921 ¢ 21 1960 | Necropsy | Posutive | Negative t fo ani ive at e . v
. pey ’ Haab:stos facto? . . 3 L1 P““"" M
33 | Meura F 19t6 { 1930 4 | 1961 | Necropsy | Negative | Negative usband a  docker; frequenc ‘ T
il R i handled ‘white’ asbestos Y - &8, | Pleurs F
3¢ | Pleura M {19131 1928 2 | 196i | Biopsy NIA NIA 11 Elder sister worked &8 spinner o 2 B
asbestos factory and sullers from [N ot *
asbeslosis . ~} o Perit
32 | Pleura F | 1900 | 19st $ | 1963 | Biopsy NjA N/A 18 Daughter worked in asbestas faciory aEy eritlonsum
for S years: patient washed her o
overalls ' 1
36 | Pernoneum | F | 1889 | 1942 | 18 | 1963 | Biopsy | NfA. NfA 13 Husbend railway casnage buiider: 52 oura s
h'r‘\cd comva:l’l‘nc?lshmlh uhb:sm, , A
. sheeung; work clothes washed v -
| home Ly u -63 | Pleura, 3*
Section O: Nesghbourhood casrs ' ) ) ) 41| Ploura *+_ *
44 | Pleura F 1905 { 1913 7 | 1959 | Biopsy NIA N/A L] Lived within 3 mile of preseot site N X .
. of asbestos favlory 59, I Peura /M
48 | Pleura M | 19221 (922 16 °| 1960 | Bopsy NfA NIA 17 Lived wittun § nule of preseat site TN e i e
: of ssbestas faclory . . R
42 | Pleuta F 1889 , 1913 | 48 | 1961 | Biopsy Positive | Negatwve 15 Laved within 100 yards of present o, 4
site of asbestos factory ) 713 Pleyra B
50 Pleura F L1903 (908 | 6 | 19611 Biopsy | NjA NfA 13 Lived witin § mile of old site of T
asbeos factory | i 70 | Pleuta
43 | Pleura F 1905 | 1913 | 13 @ 1961 | Biopsy NIA NIA 4 Lived wittun § mile of present aite
of asbestos factory K
47 | Pleura F 1917 | 1917 { 10 | 1961 | Biopsy NiA N/A 16 Lived wathm 200 vards of present ;772 | Petitoaoum 1
site of asbestos factory i - o
64 | Pleura F 1899 1 1907 6 | 1962 | Diopsy Negative | Megauve 3 Lued within § mile of old site of v - .
: ashestos laclory . 3$s5 Pleura ™
71 | Pleura F 1899 | 1907 6 | 1962 | Biopsy N/A NfA 12 Lived within § mile of old site of raw
asbestos factory *+ 60 | Perltoneum ,'%
41 | Pleura F 1900 | 1913 | 32 { 1962 | Biopsy N/A N/A 29 Lived wuthin § nule of present site .
of usbestos fastocy . l . .
43 ; Pleura F 1500 | 1913 7 | 1962 | Biopsy NJA NiA ° Lived wila_t mulc of present site .. &7 | Pleura . ﬂ
i of asbestos fuclusy \ R &
46 | Pleura F 1907 { 1913 T | 1963 | Biopsy NfA N/A 7 Lived within f mule of presentsuc B ° 36 | Pleura .\J‘l
i of asbestos factory . .
J N I
Secsion E. No history of comtact witl asbestos ?, « @, | Pentonewn .é
65 | Pleura l F 1900 1547 | Necropsy | Positive Negative ? Worked as nursemad 10 managee . ."«ﬁ
! ‘ of gas works in Last London . ]
i | ashestos insulation used 10 works + 33 | plear .
68 | Perstomeum [ F 1902 | 1954 | Necropsy | Negative | Negative 5 sltmnlhlnl?d-éymst and housewile; RS 2 g}
| wed Utord arce . o
49 Pleura M 1895 1954 | Diopsy NfA NIA ? Baker's roundsman. army, general  § , \’I
isbource, publican {or 30 years w o
7 \ £ ’ LP“ End of L(I:‘n%o? o $
S Pleura 1899 1955 ! Biops; NIA NfA siions worl efore macriage, P T T
H Py f ! then housewife; lived Waltham Section F: L’nrmcc{d:_:ug
i Abbey, Essex R '~ 78 | Pleura _ (*&
4 Peritoneum F 1904 l 1955 | Necropsy | Negauve | Negative 27 Todacess and housewife in East . B .
! . | Ead of Loadon . 83 | Pleura a
62 | Pleuca M 1899 1 1985 | Necropsy | Negative | Posstive 28 Enployed as luleman and greaser, & N
1 Beckton gas works 36 years, ¥ 81 | Pleura ,,;;tl
' ! ‘ persistent  discharging staus R, , N
i side of chest followwg empyema W .+ 80 | Pleura o)
' . 1915, acule cbest safection 195), @ O >
l ] subsequent  thoracopfasty  bul R & 82 Pleura '}’
| detcriorated (rom this date 8 P A
B 17§ Peritoneum § | Q
i s}
R 79 | Pleura -4
g ——t
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Dura- Pathos
Yeat | tion Asbestos fogical Survital
Case Site of Year | of of | Year |* How Bowies | Evidence from
No. Primary Sex of | First |Expo-| of Dhag- n Lung of As- Inital Relesant lintory
1 Tumowr Birth | Expo-| suro |Deatb( nosed Tissue bestosis | Symptoms
| swe ((years) in Lung | (months)
, Tissue
Peritcacum | M 1933 1935 | Biopsy NIA N{A | 8 Merchant scamuan, cacgoes (rom S
Africa 1930.32, no Jcfinute eridence
of contact with asbestos; suoece
guemly employed on cross<hannc|
- oats
Pleura M | 1904 1956 | Biopsy NiA NIA | P4 Labaurer and bulder, finaily ¢m-
ployed in tunnciling; Ined.an East
End of London
Pleura F 1916 1957 | Biopsy NIA N/A 19 Lmployed remaking old sachs 10
Bow, previous content of sacks not
! oascertiined: lived East End of
| , Londen
Pleura M 1891 1957 | Biopsy NIA NiA It ! Garage hand, chaufleur, mechapic:
l lived Wolvechamptan and Eppieg
Pleurs F 1898 1958 | Biopsy Nia | NfA [ Worked as  prinung  machinist
l belore mareinge, then as housewile
until death; lved East End of
London
Perftoneum | M 1379 1958 | Biopsy NIA N/A 3 Stercotyper  and  prnter:  Ined
originally s East London, then
mosed 10 Ipswich
Pleurs ™ 1890 1959 | Biopsy NIA NIA f2 Van boy, regular army, cutter and
grinder: ved N.E. London and
! 1 Dagenkam
Pleura M | 1904 1960 | Dopsy NIA NIA 18 Bricklayer, cement wocher, post-
man; lived Last End of London,
maved (o Hatwnault, Essevin 191
Pleusa M | 1910 1 1960 | Necropsy { Negative | Negative R Fitter and 1urner; Lived principally
l 11 East End of Londan
Pleura M | 191t i 1960 | Necropsy | Positive | Positive ? Colouced S, African merchanat sca-
man, soker 4t glass tacrony
N possible contact with asbestos ia
v S. Aflrica or at sea
Pleura 1887 1962 | Necropyy | Negative | Neganve 10 Lived unul marriage ia Wales, ther
housckeeper in $.W, London
Pleuta 13 1838 1962 | Biopsy Negative | Negative 30 Machimst  of cellylmd  coilars,
housewile aad <anteer worher;
lived East London
Petitoneum F 31898 1962 | Biopsy NiA N/A 10 Muchinist o hosiery teade, Nolting-
| h;mo housewiie; moved to London
) 194
Pleura - Nt | 53898 (962 | Necropsy | Negative , Negative 2 Labourer,  mcrchaat  scaman,
. docker, carricd only meat
Peritoneum | M 1913 1961 | Necropsy | Negttive | Negative sS4 Apprentice punter, barman, cook,
' and bulcher, For 25 years hetore
| death lived tast End of Londen
L) j Pleura F 1897 1963 | Bropsy NfA NIA 9 Dressmaker and housewile: ved
{ i Fust Lnd of L ondon then Somuerset
% | Pleura M | 1912 1963 | Biopsy NiA NjA P2 Steel ercetor, army, steet crector,
labourer and porter; lived, East
I'nd of Laaden
® | Peritoseum | F 1901 1964 | Necropsy | Negative | Negalive 42 Emplayed 4s pecker i pharma-
ceutical firm for 12 ycars, then
housewite uatil death; [ned
| Dagenham
37 Pleura M| 1892 1964 | Necropsy | Positive | Negatwve 24 Ficherman ficeman, dacker, 1915-
. 39 a0 Tlbucy docks, Gresnan and
finaily starckecper; contacl «ith
o ashestios not _probavle ac Tibury
: docks. lived Tilbyry area
Yctlon 1; Uneaced cases .
R pleyen ! Fof 6o 1917 | Necromy 1 Positive Nek traced
8 | Pleura M 1860 (922 | Necrapsy | Negative | Negative Naol traced
| Pleurs M 18977 (023 | Necrapsy | Negutive | Negative Not traced
% | Pleues ' M | 1900 1936 | Neceopsy | Negalne | Negntive l Net teacedt
N rewa M | 1893 1938 | Necropsy | Pasitive { Positive | Nuot ttaced
N | pecitonenan | F | 3910 1945 | Nectapsy | Positive | Positne Nat traced
t
b | Pleura F 1378 'l 1955 | Mecropsy | Positive | Posiuve Nat traced
LY

NIA = tissue not svailable,
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