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‘A series of 83 patients from the London Hespital with a diagnosis of mesothelioma confirmed by
necropsy or biopsy has been studied for possible exposure (o asbestos. The series consisted of 4]
men and 42 women; 27 of the patients had peritoneal and 56 pleural tumours. The earliest death
' recorded was in 1917, but only 10 of the series died before 195Q 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 housc as an ashestos worker) exposure to
, asbestos compared with nine (11-87.) out of 76 paticnts from the same hospital ‘sulfering from other

diseases (P < 0-001). None of the 17 suspected cases of mesothelioma, rejected on pathological

grounds. was found to have had any exposure 10 asbestos. There was also evidence that neighbour-
, hood exposures may be important, Among those with no evidencs of occupational or domestic
' exposures. 30:6%, of the mesothelioma patients and 769 of the in-patients with other discases
' lived within haif a miie of an asbestos factory (r < 0-01). Out of the 31 patients with occupational
i exposures only 10 were in jobs scheduled under the Asbestos Regulations of (931, The interval
\ between first exposure and the development of the terminalj iliness of mesothelioma ranged between
. 16 and 55 years.
) In 47 patients in the mesothelioma series, lung tissue or sputum was availabie for examination.
. In 30 (62-53), either asbestosis or asbestos bodies were present

fn recent years, the association between exposure
16 ashestos dust and cancer of the lung and other
malignant neoplasms has been the subject of much
research (leading article, 1964), Wagner, Sleggs, and
Marchand (1960) described the ocgurrence of meso-
thelioma of the picura in those exposed to crocidolite
ashestos in the mining districts of South Afriea, and
this :as stimulated further studies of the occupa-
tianal histories of patients suffering from this tumour
(Owen, 1963: Fowler, Sloper, and Warner, 1964).

The present investigation concerns patients in
whom mecsothelioma had been diagnosed at the
London Hospital during the past 50 years. After
camining the necropsy and biopsy specimens held
in the pathology department, Hourthane (1964) con-
frmed a diagnesis of mesothelioma jn 83 paticnts,
of whom 41 werc men and 42 women. Thirty-one of
the men had pieural tumours and 10 peritoneal;
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among-the women, 25 had pleural and 17 peritoneal
tumours. -

The aim of this study has been to establish the
occupational histories of these paticnts and to trace
anv other possibie exposure to asbestos. There were
four surviving pauents at the outset of the investiga-
tion, but these have subscquently died. The earliest
date of dcath in the series was 1917; 10 died before
1950, 33 between 1950 and 1959, and the remaining
40 in the past four and a half vears. The youngest
patient died at the age of 33, and ncarly haif were
dead before the age of 55 (Table 1).

Clinical Features
The ward nates of 65 of the patients were available

and give a picture of a disease with a consistent
symptomatology. Among those with pleural
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Tante |
AGE AT DEATH OF 83 PATIENTS WITH MESOTHELIAL
TUMOURS
l Male Female
Agx (yt.
o e | Ne. L% Ne. | .’
<l 1 49 1 14
15— 7 171 & 143
“- 15 166 9 254
55— | 0 244 18 a9
83+ | ? 17 I 19-0

tumours, the commaonest presenting symptom was
the rapid onset of extreme shortness of breath due
1o the formation of a massive pleural effusion. Pain
was 3 prominent feature, cither described as a dull
ache, sometimes due to invasion of tke ribs or
vericbrae; or sometimes sharp and radiating, sug-
gesting nerve involvement. Tumours in the chest
wall were not uncommon, occurring cither in
previous operation scars or by direct invasion of the
chest wall. The symplomatology of the peritoncal
tumours was more varied. In some patients the pre-
senting  sympfom was pain on defaccation or
micturition: DilTuse upper abdominal pain was very
common, and swelling of the abdomen due to ascites
was always present terminally. The methods of
treatment included pneumonectomy, decortication
of the lung, deep x-ray therapy, instillation of radio-
active gold, and cyvtotoxic drugs. They were used
alone or in combination but had little effect on the
cotirse of the discase. Half of the patients suffering
from pleural mesothelioma died within one year of
the onset of symptoms, a further third within two
years, and only on¢ patient survived for more than
three years. The course of those with peritoneal
tumours appeared to be equally rapid. Eight of the
patients died within six months of the onset of
symptoms. -

Sources of Information on QOccupation and Residence:

In addition to the ward notes, some of which gave
good occupational histaries, there were three other
sources of information: the patient’s general practi-
tioner: the records of an asbestos [actory in the area:
and personal interviews with patients or their
surviving rclatives.

As a first step, general practitioners were circulated
with an cxplanatory lctter asking them to complete
a form giving details of the occupations of paticnts
and their immediate rclatives. Within two months
65% of the doctors had replied. In two cases a
hitherto unknown exposurc Lo asbestos was revealed
in athers the name and address of a surviving refative -
were piven, but in the majority the doctor was unable
to give information because, on the death of the
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patient, the notes had been returned to the local
exceutive council of the National Health Service,
where they were destroyed within a period of thres
years. '

In one of the asbestos Mactories a file was kiept with
detajled reeords of ail employees singe it started in
1913. The names of all patients were checked with

~ these files. Nine men and nine married women (afer

their maiden nam® had been ascerained from relg-
tives) were identified without difficulty. The exaa
dates of employment of these 18 patients and the
jobs they had done were obtained from the records
of the Mctory. i
The four patients alive at the beginning of the
investigation were interviewed personally. A few
relatives were contacted by post. but the relatives of
68 patients 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 (ather
taken, but past addresses were also recorded. The
interviews lasted for at least an hour, To recall events
of 30 or 40 years ago it was often necessary to
cxplore the residential and occupational histories of
all members of the family.
Exposure to Asbestos in Three Groups of Patients
Suffering from Other Discases

- For comparison with the mesothelioma patients,
three further groups of patients suffering from otner
diseases were investigated.

The first group was selected from the patients in
the medical and surgical wards of the hospital during
the early summer of 1964 (‘in-patient’ series). Each
patient in the mesothelioma series who had been
traced was matched with an in-patient of the same
sex born in the same five-year period. As there was
a dearth of male patients over 75 years of age in the
hospital, a sample of six patients of this age and

_older was taken from a neighbouring geriatnic

hospital.

The second group were those who had originmally
been filed in the pathology department of the
hospitai as cases of mesothelioma but in whom the

.diagnosis was subsequently rejected on pathologicl

grounds by Hourhane (1964) (‘rejected series’). As
it had proved extremely difficult to locate the reja-
tives of those wio died before 1950, attempts were
madc only to trace the three survivors in this group
and the 14 whao died after 1950.

The in-patient series, already described, were ail
admitted to hospital in 1964, The patients with
mesothelioma were admitted 1o the same hospual
over a period of 47 years during which there might
have becn 3 substantial change both in the residential
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:ms and social classes of patients attending the TaRLE 3 )
lh:u-ndcm Hospital. Thus, a third group of patients  exposurEe TO ASBESTOS OF CONFIRMED AND REJECTED

s 1aken from the hospital records matched by
ate of admission as well as date of bieth and sex
'mh the paticnts in the mesothelioma series. Their
! saces of residence and occupations were extracted
r comparison with those of the in-patient serics.

e —

Results

¥

¥ Details of the 83 patients in the mesothelioma

wries are given in the Appendix, No information
) pout past domestic and accupational historics was
* nailable for seven patients. Among the remaining
\ 16,40 (52-6.%,) gave a history of exposure to asbestos
mmparcd with only nine (11-8%,) of the “in-patient’
wries (Table 2). The diiference in this proportion is

-——

TanLe 2

IPES OF LXPOSURE TO ASHESTOS OF 76* PATIENTS
* MITH MESOTHELIOMA AND 76 IN.PATIENTS WITH OTHER

\ DISEASES
' Mewthetioms | 1
Type of Expolure Seties i Seriea

i’ ' Ne. % | Ne %
i hrw-h:\-u It one asbestos ' ;

00y .
" Oelivercd gounds 1o fyciory 50 l ! 3
! Fonderyed 3t cuher as ' l
s leeres ‘ 4 5L 1 1-3
i lmwistors and laggers ; [ YL 53
/ ;
| Relaive workod with ashexton | 9 11-8 ! 1 1-3
" Dockery handling asbrewen |
R L) - 2 6
. Mo himory of work or !

domestic  eapoure 10

rorpp ars 67 182

Pozitive CURTRE Tl in b AMTES  veTINS

POUSIVE AILOTICS i ifefratient SETiEs:
X = 2T\ r < 0001

*Seven cases of mesatheiioma could not be (raced and are omined
frem this table.

— o

satistically highly signifieant (3 = 27-11; p <
0001). This result is unlikely 10 be unduly influenced
by the two groups of patients not being matched for
year of admnssuon to hospital. since there was no
ggnificant diffdrence either in the areas of residence

—

- gt in the occupations of the patients admitted in 1964

and those admitted between 1917 and 1964, Com-
paring the confirmed and rejected patients in the
mesothelioma group who died after 1950, 36 (5037
of the confirmed and none of the 17 rejected cases
gave a history of exposure 1o ashestos (Table 3).
This difference is statisucally hw.hly significant
(rn 11-83; p < 0-Q01).

CASES OF MESOTHELIOMA]S;JRVIV!NG AFTER JANUARY

Diagnenis of Mesothelioma
Expoxure ln Arboiors l

Coafirmed . Rejected
Espmaure positive 36 a
Nc:_m-:;k or domesix contact 1 = 6
Untraced | | \ 1
¥ AV p -t 0008

Meso(hclioma Secries

Qccupational Exposures.—There are details avail-
able for the 18 mesothclioma patients who had
worked at onc asbestos factory which used croei-
dolite asbestos with small amounts of chrysotile and
first introduced amosite in 1926. Eleven started
work before 1933 (the year when the asbestos regula-
tions controlling the manufacture of asbestos goods
and the protection of asbestos workers became
effective), and seven started work between the
beginning of 1933 and the end of 1942. The occupa-
tions of these workers and the type of asbestos they
used are shown in Table 4. All of the 17 for whom
details were available had used crocidolite asbestos.
Five of the occupations listed are not scheduled as

TabLE 4

JOBS OF 17* PATIENTS WITH MESOTHELIOMA EMPLOYED
AT ONE ASBESTOS FACTORY

Stawtory .
Obligatrany Job» Male | Female Material
Somning [] 4 Croxidelite
Carding 1 1 Crocidolite
Subjeet to Clothing and Crocidalite,
regulations weaving i 0 ehryiotile,
amonte
Digiregrating Crocidotie,
and opening b3 ! chrysonile,
smosite
Filter making
for AR_P.
raiks 2 [} Crecidolite
Manpulacturing;
af preformed
rire ingula-
) 1o 1 i Croxcidolite
Not subject 10 \\:mu'murmu
reguiations brake ! .
ﬁﬂiﬂn ) 9 Crecidolite
Ruhiwr covme Cracidaiue,
R poundmg Q i ehrysonie
Gemeral Croeidalite,
Latowrer { [} cheysonsic,
IAUMIC _

*Employmunt hisiewy not avadable (or one female pasent.
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requiring medical supervision under the Asbestos
Regulations (1931).

Four paticnts were working at olhcr factories

making all types of asbestos goods. One had been
employed in a wagon works sawing ashestos shegts
for partitions. Except for one, a woman employed
in insulating electrodes with crocidolite, the types of
asbestos used in these other factorics are not known,

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

Domestic Exposurcs.—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 wile who washed her hus-
band’s dungaress or work clothes. Tn 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 ycars old, had
sisters who were working at an asbestos factory. One
of these girls worked as a spinner from 1925 to 1936.
In 1946 she died of asbestosis. The press report of
the inquest states: ‘She used to return home from

work with dust on her clothes’. Her brother had -

apparently no other exposure 10 asbestos; he started
work as a shop assistant, then became a sawyer of
iron girders until 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 Series

Occupational and Domestic Exposures.—Two of
this series had worked. in asbestos factorics and four
had besn employed as laggers. The husband of
another was employed at an asbestos factory for
three vears, and two dockers in this group gave
histories of handling asbestos cargoes from time to
time throughout their working life,

The diagnoses of these patients have been grouped
into seven categorics (Tabie 5). The patients with a
positive history of ¢xposure are scattered throusiout
the various diagnostic groups, and there is no indica-
tion that exposure to asbestos could be related to
the discase which had caused their admission.

Ncighbourhood Exposures of Mlesothelioma and
In-patient Scries.—The 36 patients with meso-
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TaRLE §
DISEASE GROUPS OF PATIENTS IN THE IN-PATIENT
SERIES

Ne. of Na, wah
Diseass Group . Expsure 10
P’."ﬂ“’ Aszbeoacey
Cardinvascular 21 3
Metabole 9 o
R RE' i, = mandia (‘ feadn €
anaemuas) 2 2
L ] Judi ) 6 2
Rapiratory (exciuding ¢ancers) 3 g
All neoplasms 8 1
Other - 11 1
Taal 16 9
thcfioma and the 67 patients in the ‘in-patent’

serics, who had neither an occupational exposuyre
nor a reiative Jiving in the home working with
asbestos, might have been expused 10 asbestos Jdust
because they lived in the immediate vic:'nily of an
asbestos factory.

One factory, where more than one-filth of the
mesothelioma patients were emploved, opened in
1913, having been situated nearer the centre of
London for the previous seven years. There were
three afTected female patients living within half a
mile of 1he 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 hall-
mile radius of the factory. One man was born within
a quarter of a mile of the factory and remained at
the same address (or 16 years. The other seven were
women, and ail except one were children when the
factory opened. The seventh was 23 years of age and
remained in the same house until she died 43 vears
later. She is the only patient who had neither
occupational nor houschold exposure but in whom
asbestos bodies were found in the lungs at necropsy.

Among the ‘in-patient’ series, one patient lived
near the factory at its previous site and four others
lived near its present site. One patient was 22 vears
old when she moved into the neighbourhood in 1915,
She disliked it and, when interviewed, complained
impartially about the dust from the asbhestos facxorv
and the rats in the house.

T‘ASI.! 6

RESIDENCE OF PATIENTS WITH MO OCCUPATIONAL OR
DOMESTIC EXPOSURE TO ASBESTO

Lised Within Lived More Than |
| mile of } mile from
Serws Asbestos Factory Asbestos Factory ' Tewal
No. | % Ne. |t !
Mesothelioma no| e 3 | 94 3
In=patene 3 ' 7-%5 62 i

X =715 r < 001
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. Thus, among those with no occupational or
. domestic exposures to asbestos, there are 11 (30:6%7)
' patients in (he mesothelioma series and five (7-6%)
{ in the ‘in-patient’ series who lived within hall a miic
: of an asbestos factory. in the area (Tabie 6). The .
| differenice in the proportion of patients in the two
} series who lived in the vicinity of the factory and had
bad no -other exposurc 1o asbestos is statistically
’ sgnificant (x* = 7-85; p < 0-01).

Date of First Exposure and Interval Before Death
s Mesothelioma Series.—Filty-onc men and women

-l had been exposecd to asbestos, including those whao

lived near the main asbestos factory. The duration
of exposure varicd widely, ranging [rom two months
1 over 50 ycars. The imerval between the first
exposure and death varicd between 16 and 55 years
(mean 37-5 years). Among the group of factory
workers, where exposure was probably hecaviest, the
interval was shortest, It was longest among the
group living in the ncighbourhood of. the asbestos
(actories. where cxposure to dust ‘was probably
lowest. Table 7 shows the mean age of each group
il first exposure and the mean of the interval before
death in each group. Although the length of interval

(
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RELATION BETWEEN TYPE OF EXPOSURE AND LENGTH
OF INTERVAL BREFORE DEATH IM 31 PATIENTS IN
MESOTHELIOMA SERIES
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Mean lnterval

Mean Age at betwesn  Firnt

Type of Exposure No. | First Expoaure | Exposure and
{years) Death
(years)
Fattory work 2 225 29:4
Dementic 9 179 3149
Laggers 3nd insulaters ] . 156 it 2

Living in nerghbours

hood of faciovy I a5 436

varied between 29-4 and 48-6 years, the mean age at
death showed less variation it was 50-6 years in the
group of factory workers and between 55 and 57

years in the other groups.

Asbestos Bodies and Asbestosis in the Meso-
thelioma Series,—Qf the 83 patients in- the meso-
tissue was available for
In four other paticnts.

thelioma

series.
examination in forty-three.
all certified as suflering [rom asbestosis, with no lung
lissue available, examination of sputum during life
revealed the prescnce of asbestos bodies (Table 8).
Both asbestos bodics and histelogical evidence of
asbestosis were found in 15 of the 24 factory workers
and lapggers. A further five showed evidence of either

lung

asbestos bodics or asbestosis.

Lung tissue was available in only {our patients
cxposed either through relatives or by living in the
neighbourhood of asbestos factories.  In two,
asbestos bodies were present in lung tissue but there
was na evidence of asbesiosis,

Tasee 3

EVIDENCE OF ASRESTOS BODIES OR ASBESTOSIS 1IN
41 CASES OF MESOTHELIOMA WITH LUNG TISSUE OR
SPUTUM AVAILABLE FOR EXAMINATION

Histery af Asb it or Asb Podies ,
Contact Lune Tissue
with Prezent Absent not Available
Asbhones L
Positive - S [] 23
Newauve ) 3 13
Unieszed 4 3 Q
Total ‘ ) 17 | ¥

Among the 12 patients in whom no definite contact
with asbestos could be establislied, there was one, a
merchant seaman {rom South Africa, whose lungs
showed both asbestos bodies and asbestosis; he may
have had contact either in South Africa or at sea,
but his carly history could not be established. There
were Lhree others in this group who had asbestos
bodies in lung tissue without evidence of asbestosis.

QfF the seven patients whose histories could not be
traced, three had asbestos bodies and histological
evidencs of asbestosis and one had asbestosis alone.

Discussion

In the mesothelioma series there are 25 patients in
whom no evidence of any exposure to asbestos could
be found. A cghiel source of information was a
history taken from a surviving refative, A surprising
amount of information was obtained, but in some of
those interviewed the memory may have been defec-
tive or they may not have known of short periods of
expaosure during the youth of the deceased. For
example, one of the patients was cventually identified
as having worked at a large asbestos factory for two
months in 1941. This was befoic he married, and

. his widow did not know of this episode. 1t is of
interest that asbestos bodies in the lungs were found
in only (our of this group, and it seems probable that
among the remainder there were those who had had
no exposure 1o asbestos, -

In the mesothelioma s¢ries of patients, both in-
dustrial and non-industrial exposures were recog-
nized. Among the men the exposure was pre-
dominantly industrial; 21 worked in asbestos
factorics or as laggers, 1wo were cxposed at home,
and one lived ncar the asbestos Mctory. Among the
women only 10 worked in asbestos factorics, and a
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further 17 hud non-industrial exposures, seven in the
home and 10 living near asbestos factories.

There is no evidence that the patients with
peritoneal tumours differed in their type of exposure
from the patients with pleural tumours. The propor-
tion of positive findings of asbestos bodies or
asbestosis was similar in both groups. A higher pro-
portion of women, particularly among the factory
workers, was affected by peritoneal tumours, but the
difference between the sexes was not statistically
significant.

The. recent increase in the number of patients
diagnosed at the hospital may be partly due to an
increased interest in mcsotbclial tumours and partly
to the long interval between first exposure and
development of the tumour. Those exposed between
1915 and 1915 might be expected to die from about
19J0 onwards. Asbestos imports to the United
Kingdom have mounted steeply since 1932 (Lcathart,
1964) and its uses are more widely diversified in
industry. The increasing proportion of the popula-
tion exposed to asbestos during the past 30 years
may be expected to give rise to an increasing
occurrence of mcsotbclial tumours.

The choice of groups for comparison with the
mesothelioma scries of patients was not ideal. The
number of patients it was possible to trace in the
‘rejected’ senes proved to be very small. The ‘in-
patient’ series, although matched for date of birth
and sex, differed from the mesothelioma series in that
all were admitted to hospital during 1964. Neither
.of these groups could be interviewed without know-
ledge of the disease from which they were suffering.
This could have led to bias with under-reporting of
exposure to asbestos in the in-patient 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 died of mesotheiial tumours. There
was no evidence that, because of their more recent
admission to hospital, the in-patient series was less

likely than the mesothelioma series to work in con-
tact with asbestos or to live in closer proximity to
asbestos factories.

There seems little doubt that the risk of meso-
thclioma may arise from both occupational and
domestic exposures to asbestos. Wagner and others
(1960) described patients with no exposure other
than living as a child in the vicinity of the asbestos
mines. A high incidence of asbestos plaques of the
pleura has bycn found in the population living near
an a'nthophyllitc mine in Finland (Kiviluoio, 19601.
More evident” is required of an increased risk to the
population living in the-neighbourhood of ashestos
factories or other areas, such as dockyards, where
asbestos is used in quantity.

We should like to thank 1V. 17. O'H. llouriiinnc for
his co-operation and fur making the revolts of his
investigations available to us.

Our thanks arc also due to Professor C. Wilson,
Professor V. W. Dix, Dr. N. |_ Rusby. and Mr. G.
Flavell, F.R.C.S-. of the London Hospital and Dr. C P.
Silver of S1 Matthew's Hospital for permission to inter-
view.thcir patients: to the general practitioners who col-
laborated in this enquiry: to the managements of the
ashestos factories for arranging access to their records;
to Miss Joan Watford for statistical assistance, and to
Dr. J. C. Gilson, Professor 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 form
in the proceedings of that conference.
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,
on- b . APPENDIX )

yio | EIGHTY-THREE PATIENTS WITH MESOTHELIAL TUMOURS

. I N
-Dura-:. : - ) Patho-

050 H . Year | tina -Ashestoy logreal Survival .
amd  Cam|  Sieof Year | of of | Yeae How Bodies | Evidence | = feom
L= " Na. Primary Sex of | First |Expoe;  of Diag- in Lung of As- Imnal Relevam Hrvory

- i Tumour Birth |Expomt sure | Death|  nomed Tissue bestonis | Symmomy
ther . ! sure (ycar) in Lung | (months)

' | . Tissue

stos -

“the { Seetiow A: Faciory workers
wear B l. Meura LU | 1921 '| 17 ) 1938 ) Necropsy | Pomitive Positive b4 Brak; liner, bader coverer, asbese

i . I ¢ : " Jns f[actory: mainly eracidelin

60), 1 | Pevitoncum | M 118951919 ¢ 23 | 1961 | Necromsy | Positive | Positive T | Dusinegraor and ommer abs,

* . asheaos factory; amegune, erocie
the : s i . : . = devlive, chrysouile - '

Stos 1 Peritoneumn | F 1908 | 1925 3 | 1947 | Biopay Positive | N/A ? 3cctional e maker,  ashesioy

L i (3putum) fagiory, cevtified asbeston; maine

. ly crocidoiing
were ( n Meura M 1880 § {928 ! 12 1950 | Mecropsy | Poritive Megative 9 L'sed_:shvc'\llm heording in raiiway
H SATEIAED CIVTAIrIs T
. 14 Potioneum 1~ 1My l 97, 7 l 1931 | Navrogpmy Megative | Megause b Aihr\nn {agtams, :-h unhinea -
for 16 | Peritoncum | F [ 1908 1932 [ T | 1981 | Biuoay | Pomitive | NIA ? Orcncr. and sevinwmal e nubcr,
hi ' {srutum) asbesos (actory, certafied ashes.
133 . l u_-:llic: amasiie, crocidolite, chrytwn.
. i tile

. 13 | Pevitoneum | F 1594 | 1915 5 1935 | Necropay | Powitive Positive 12 Spinncr, dahestom fuctory. cerufied
-¥, M xtn C; maniy Cr ]

G. 11, Peritoneum | F 1595 , 197 t 11955 | Biopsy Pemitive | NIA h ] Sectional e m:kar. 1beos
P {sputum) raclq;y..;emﬁcdatmlmie: mainly
Y X . erexidolite .
tere 15 | Peritomeum | F 1900 | 1912 14| 1955 | Biopay Peitive: | NIA [ Spinner, asheuns f3ainey, certified
. I . (sputum) asheimiic: nuiniy orecidniie
- ¥ ! Peritoneum F 1597 | 1919 1 1956 | Neeropay | Pomigive MNegative 3 Distatcgraine,  ashesiom Juciory:

- . anwmile, cTocidoing. chrysonnle
1‘::‘_ { 2 | Pewa MoL1893 19281 1 | 1957 | miopsy | N/A N/A 18 | Ashemos e mewan Engiand
.- asbeatos factory
T ,’ 12 : Pertoneum | F { 1918 | 1937 2 | 1998 | Biomy NIA MNIA 14 Carder. ':shﬂws faqrary: mainiy _
A . erecidoline
\_Y $ | Peritoncum | M [ 1908 | 1927 | Jo | 1938 Necropsy | Positivw | Positive 13 Clothwng  and weaving, asheuoy
‘- l'ah:mry:' amomte, crowidebine,
. . . ' chrysoule
Tha. 7 Peritontum M 1925 | 1940 4 1958 | Biopsy NIA MNIA ] Filter maker for A.R.P. masky,
s, l i . . . :sk‘i_eslu factory: mamily <roa- .

. miire »
m ' 1 | Pleurs M 1925 | 1941 | 1/6 | 1959 | Biopsy Negative | Negative 11 Filtler maker for A.R.P. masks,
m ' . . . as.r‘buws letory: muinly crocis

3 - dolite
D . Peritonewn | F 1907 | 1921 10 | 1959 | Necrogay | Negativa | Negative ? Elentrode coverer: crocidalite
A Fo[1s08 (1924 1 ! 1962 Biopsy | Positive | Negative ? Spinner. asbewes factary; mainly
. credolite
! ¢ | Pleurz M 11907 1 1942 1 10 | 1962 | Necropsy | Positive | Pesitiva 7 Delivered chemicals to  asbesios
H .racwry;h amerate, crocidalite,
: . chrysnti *
wed, H 19  Peritoneum | F 1299 1 1923 13 1 1963 | Biopay Positive | Negative L] Semncr. ashesion factory; mainly
: crocidulite
1 Feura M 1599 | 1936 | 26 1963 | Necropay | Positive Posnive ? Labourer, works and  buildings.
) asbnlmhfaﬂnrr: amosite, <rocie
dolite. chrysoule
! 23 | Pleuna M 1908 ! 1925 1| 1961.| Nevropsy | Positive MNegative z Weorked in yard of insulating
R contraciorn
- . 3. | Peritoneum M 1911 1 1930 2 1963 | Nevropsy | Positne Positive [ Carder. aetwatos factory; mainly
5 crocidaline
" 4 | Pevitoneum | M | 1917 | 1937 | 27 | 1964 | Neopsy | Positive | Positive 2¢ Divimtegrator  and  other jobs,
. 3bCIIOS MIC1wy! amonite, Crocis
. - dolite, chrysotile
\  Sretiom 3: Laggers and insulators -
: 3 I Pleyra tM 1574 1888 ! 33 11938 : Necvopsy Negmiv‘-l Negative 12 Warked in close peotimiry ta boiler
g : \ . repawer in dockvards
R b 2 ! Pleurn ! M 1893 19w, 2 ! 1935 | Biopmy NIA | NiA 24 Bewler clcaner and stripper, dock-
H : . + yards
» ! Meura : M 1921 ; 1937 E 2 19%9 Nmeﬁy‘ Positive | Poitive 9 B;m:r coserer and lagger to vanous
. ! H ' TS
. k" g Pleora M 908! 1922 - 9 | |94 Biapsy i MNia ! MNiA 25 Erceting and futing central heating
: y | .
I7 | Peritontum , M 19087 1922 18 l 1961 | Neeropny | Positive I Paaitive 12 Boiler cocerer and pipe insulacor,
P t . ' . } contractimg firm
% ; Peritoneum MO e 197 l M4 1 1961 | Necropsy | Positive ' Persitive l 13 Lg“ﬂ and boiler coverer, various
. * f 4 - rms .
. n Pewra : M 1697 * 1916, 4} ! 1962 | Biopsy NIA | NIA I b Intermittenily  towler lagger, ship
- . H . H repamrs
. > Peaun | Moz 197 W (962 | Bioymy | NyA ' MN/A ' 19 ! Innaitatien of hespital sierilizing
) . . i H I } equirment
l - {rrwdinoval )
H
:
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) APPENDIX (cnniinwrd)
GIGHTY.-THREE- PATIENTS WITH MESOTIELIAL TUMOURS

Duras Pathos
Year | uon Asheutos logical Surviva)
Casx Site of Year | of of | Year How Bodies Evidence (rom
MNe. Primary Sex of Firsl | Esoo~| of Diag= in Lung of Ase Trwial Reievant Hwiory
Turmour Binh {Expos) sure |Death|  nosed Tisue hesious | Svmpmoms
. wre ((years) in Lung tmontha)
l Tissue
1 -
Section C: Exposure of relatives
40 | Pleura M I e 1t 1956 | Biemay NiA NIA . b4 Elder sigter worked ag spinner
. ™ ashestos  factory,  aied  15se
cerufied asbesionc
34 | Peura F 1913 | 1919 2 } 1957 | Diemy NIA NIA 14 Elder sier emploved 35 smnnir,
looked after pauent as chiig
k! Pleuca F 1195 | 1919 41 1960 | Riowsy MNiA NiA 15 For several years hushband worac,
i in shwp's enping  roam, oo
proumiy 1o lacging eeefate
37 | Meura F 1908 | 1925 14 1 1960 | Qeweay MN/A MNiA 1 Husbamd warked 38 povier casers
. overalis Pronght Rome Lor oo
35 | Periioncum 1490 | 1921 i | 1960 | Necromy | Positive Nepatine pt | Husbangd foreman and evegying .
N asbeitas (ac190y
N Plewra F 1916 | 1930 4 1961 | Necromay | Neganve | Megative 4 Husband a3 docker; (frequen:
handled *white” asboies
» Pleurs - M 199 [ 1938, 2 1961 { Biopsy NIA MiA 3 Elder sister worked as spinner -
. asbesigs factory and suilers (r—
. . . : 3DeILOAS
f 32 | Murs F 1900 | 1941 3 1963 | Divoay N/A MiA 13 ‘Daughter worked in asbestos (300
! . . for 3 years: pavent wasneg ..
H ) overalix
g )6 | Peruorveum { F 1359 1 19121 18 1963 | Miopsy MNIA NIA 13 1inhand radway carmuge hmide-
. Lined crvparimenty wuh g
- shecting: work clothes wanns. .
home
Sectipn D@ Neighbourhood cases -
44 | Pleura F 1503 | 191} 7 | 1959 [ Biomy N/ NIA ] Lived within | mile of present &
of asbesios faciory
L Pleura M 1922 | 192 16 1960 | Biopsy NiA NIA 17 Lived within § mole of presen: -
- = of asbesios (actory
41 | Prora F 1889 {71913 | 48. | 1961 | Biopsy Positive | | Megative 15 Lived within 100 yards of pres:
’ ) ue of asbenos (actory
0 | Puowa F 1903 | 1908 6 | 1941 | Biopsy N/A NIA 13 Lived within | mie of old n:z
. - astwsios faciory
43 | Pleura F 1905 | 1913 13 1961 | Biopsy NIA NIA 4 Lived within ¢ mile of proven:
’ : of asbestos (actory
T. AT ! Plewra F 1917 | 1917 | 10 | 19%i | Biomy N/A MNIA 13 Lived withsn 200 vards of »r:-
site of asbestos factory
& | Meura F .| tm99| 1907 6 | 1962 | Diomy Megative | Megacive 3 Lived wunin | mile of old ..
ashentos facrary
7 | Peuna F 1899 | 1907 6 | 1962 | Biomy NIA NIA 12 Lived within ¢ mile of old «.
. asbeyos Nactory
4% Pl F [ 19001 1913 3Z [ (962 | Bopsy N/A MIA » Lived wirfiin o mule of proser:
: . of astxs108 (actory
43 Pleura T F | 1900 | 1913 7 {9621 | Biopsy MNIA MNIA 9 Lived wahin § mile of prezen:
of asbestos (actory
46 Meura F 1997 | 1911 7 1 196) | Biomy NIA MNIA 2 Lived within & mile of prescn-
i oy of asbesios faclory
. Sertion E: No history of comort with atbestos
45 | Meurs F 1900 1947 | Necropay | Positive Negative 1. Weorked ax aursemaid to nur
) - of gas works in East L. -
. i . asbestoy insulation used in -
68 | Peritoneum | F 1902 - | 1954 | Necropsy | Megative | Negative b Shorthand-tvpist and  hou.w
d lived [ford area
. 4% | Plewrs M | 1395 1954 | Biopsy NiA NIA ? Baker's roundsman, army, v
. ; ! labourer, publican (ar 30 y-.
) - . . East End of London
™ | Paurs F 1599 | 1955 | Biopsy N/A NIA H | Munitions work before -~
. - then housewnfe: lised W,
. . i y Abbey, Estex
74 -} Peritoneum F 1904 1955 | MNecropsy | Megative | Megauive 27 Tailoress and housewifs 1=
) i . End of London
1899 1935 | Mecropsy | Megative | Positive .4 Employed as luteman and z-

) “Beckion fas warks  Jo
persisient  discharging -
side of chest lollywming o=
1928, acute chott nicer. .
ubisguent thoracoion:
deterineated from thiy Ja. .

{4 an:
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4 APPENDIX (continurd)
EIGHTY-THREE PATIENTS WITH MESOTHELIAL TUMOURS

1 L
. Dura- . ‘Pathoe
Year: won Ashestas | lopical Survival
Caue Site of Year [ of nf | Yeur How Hodies Eridence from
Y Primary Sex of | First jExpo=| of Diags in Lung of As- Inutial Reievany Hisory
Tumour Birth | Expo~| sure 1 Death nostd Tisaue bostons | Sympeioms .
sure |(years)| in Lung | (monihs)
s | Tissue
V0 | Perioncum | M| 1913 [ 1955 | Biomy | NIA niA ¥ | Mcrehant scaman, cargacs from S.
H | : * ' Africa 1910-32, no definite evidence
. { \ - of €onlact with 3abesim; sulpre-
] . quently employcd on cross<hannel
b ' . bovats ) .
% | PMeura | M 1904 ' 1956 | Diopsy NIA N/A 12 Lanourer and builder, finally em.
. i . ployed in tunnciing; lived in (At
| - ! . End of London
! % ) rewn F | 1me . 1957 | Biomy | NjA NIA 19 Employed remaking old sacha m
. \ . P O Baw, previous concent of sacks nat
. ' ’ ascertamed: lived Ease End of
- Loandnn
B | Plewra M 1t | 1957 | Diewey NIA MNIA 11 Garage hand, chaniteor, meeNanw;
1 ) : lived Waolverhauyson and | prang
@  Micura F .19 1 1958 | Diogmy NIA N/A [ Wiwked  an ponong  otac buoeer
: N ) hefore marriage, Lhen 33 hogsewile
[ ] . ' until desth: hved East KEnd of
' i Loandon
5T | Pevitoweum | M | 1T i "] 1938 | Biopy NiA MIA 3 Stercotyper  and  printer:  lived
: H originaily in East Loadon. then
. . . moved 10 lpswich
A Pleurs M | 1590 L 1999 | Biopsy MN/A MiA 12 Van boy, reculat army, culter amd
1 : - " gonder: loed N.E. London and
' ' . . Lagenham
€ | Meura M ] 1904 I 1960 | Biopsy NiA NiA it Orickiayer. comowmt worker, wer-
X . man; hved Last Und of Lomdon,
} . moved (o Hanauit, Essev in 1931
. 3| Peury M 1919 : 1960 | Necrapny | Negative | Negative 18 Fitter and turner; Lhved principally
in East End of London.
* | Peus M | i9m : 1960 | Mesropay | Positivs | Positive 7 Coloured S. African merchani sea=
' . man, stoker at giasws fuctory;
4 pouitle contagr wiah a3Bestos in
4 I . S. Afriea or a1 sea
. Para F 1387 H 1962 | Necropsy | Negative MNegative 10 Lived until marriage in Wales, 1hen
5 - housexeeper in 5.3 London
' Peura F 1338 ! 1962 | Biopay Megative | Negative ] Magtmnist  of  celluloid  collar.,
. ] housewile and canteen worker;
. - : . lived East London
: T3 ) Peritovwum | F 1898 1 1962 | Biowsy NIA NIA 10 Machinsi in hosiery trade, Notting-
! . . h:z\, howsewi(e; moved 10 London -
. 1
'8 | Peun M | 1388 1961 | Nacromy | Negative | Negative 2 Labourer, mevchamt  waman,
s - docker, carried amy meat
¢ W@ 1 Periveneym | M 1918 i 1962 | Neswoomy | Negative | Negative 54 Apprentice priaver, Sarman, cook,
| . | and buicner. For 2% years before
: H death lived East End of London
. 81 | Peura F 1597 . 1963 | Biopsy NiA NIA >3 Dressmaker and housewilo; lived
R I Eaw End of London then Somerset
' % ! Meuna NI} 1 1963 | Biomay NYA NIA 24 Steel erector. army, siesh ercctor,
] . H . . labourer and porter; lived Eag
M ) i o . End of London
| & ' Petisorgum | F 1901 Vo 1964 | Necropry | Negative | Negative 42 Emopioyed a3 packer in pharma-
H ¥ . . eeutical Arm lor |2 years. then
H . . houstwife untl death: lived
) i . . Dagenham
i Meours M 1392 : 1964 | Necropay | Posisive Negavive 24 Fisherman, freman, docker, 1915-
. \ | ) 19 3t Tilbyry docks, firemnan and
. H | fnally sortkesper: contact wnp
! : s asbesios not probapie 3t Tiibury
H . | docks; lived Tilbury area
2 Sectiom £: Umirared cases
1 n l Plraca F 1893 1917 | Necvowmy ? Poyitive Men iraced
13 ' Meyra M 1360 1922 | Mecropsy | MNegative | Megative Mot traced
3 i PMeurs M 1877 1925 | Mecropsy | Negative | Negative Not traces N
W@ Plewrs ™ 1900 I 1936 | Newropsy | Negative | Negaiive Not iraced
t
2 Mews M [ 189} i 1938 | Mecropsy | Mositive | Positive T Net traeed
7 . Peviewwumn | F 1910 1943 | Mecropay | Posisive | Pemative Nog iraced
' .
1"h sy I ¥ 1ATR 193 | N may { Posite i Toisi Nay iraad

NIA r~ tistse not availabie.




