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

BY
MURIEL L. NEWHOUSE and HILDA THOMPSON

From the Deparrment of Occupational Health and Applied Physiology.
Lundon Schoot of Hvziene and Tropical Medicine

(RECEIVED FOR PUBLICATION FEBRUARY {1, 1965)

A series of 83 patients from the London Hospital with a diagnosis of mesothelioma confirmed by
necropsy or biopsy has been studied for possible exposure 1o asbestos. The series consisted of 41
men and 42 women: 27 of the patients had peritoneal and 36 pieurai tumours, The earliest death
recorded was in 1917, but en!y 10 of the series died before 1950 and 40 (48°;) between 1560 and

1964,

In 76 of the series full occupanonal and residential histories were obtained. Forty (52:6;,) gave
a history of occupational or domestic (living in the sameé house as an aspestos 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 mesothelioma, rejected on pathological
grounds, was found to have had any exposure to asbestos. There was also evidence that neighbour-

hood exposures may be important,
exposures, JU-

Among those with no evidence of occupational or domesuc
74 of the mesothelioma patients and 7-6%; of the i n-panems with other diseases

lived within haif a mile of an asbestos factory (P < 0-01). Out of the 31 patients with occupational
“exposures only 10 were in jobs scheduled under the Asbestos Regulations of 1931. The interval
berween first exposure and the development of the terminal illness of mesothelioma ranged between

36 and 55 years.

In 47 patients in the mesothelioma series, lung tissue or sputum was available for examination.
In 30 (62-5%,), either asbestosis or asbestos bodies were present.

In recent years, the association between expostre
to:asbestos dust and cancer of the lung and other
salignant neoplasms has been the subject of much
research (leading article, 1964). Wagner, Sleggs, and
Marchand (1960) described the occurrence of meso-
thelioma of the pleura in those exposed to crocidolite
ssbestos in the mining districts of South Africa, and
this has stimuiated further studies of the occupa-
domai histories of patients suffering from this tumour
{Owen, 1964; Fowler, Sloper, and Wamner, 1964).

#The present investigation concerns patients in
whom mesothelioma had been diagnosed .at the
fondon Hospital during the past 50 years. After
Gamining the necropsy and biopsy specimens held
R the pathology department, Hourihane (1964) con-
Smed a diagnosis of mesothelioma in 83 patients,
®whom 4{ were men and 42 women. Thirty-oge of
Gc men had pleural tumours and 10 peritoneal;
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among the women, 25 had p[eural and 17 peritoneal
tumours.

The aim of this study has been to establish the
occupatiopal histories of these patients and to trace
any other possible exposure to asbestos. There were
four surviving patients at the outset of the investiga-
tion, but these have subsequentiy died. The earliest
date of death in the series was 1917; 10 died before
1950, 33 between 1950 and 1959, and the remaining
40 in the past four and 2 haif years. The youpgest
patient died at the age of 33, and nearly haif were
dead before the age of $5 (Table 1).

" Clinical Features

The ward notes of 65 of the patients were available
and give a picture of a disease with a consistent

symptomatology. Awm
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Taste |
AGE AT DEATR OF 83 PATIENTS WITH MESOTHELIAL
TUMQURS
! Male | Female
A r) .
e No. | 0 ' Ne. *
BN : t 39 | 24
It = 7 ! 171 & 14-3
8= 18 R 86 9 214
8- 19 pE 13 439
b8 - 2 GRS A 3 139

wmours, the commonest presenting symptom was
the rapid onset of extreme shortness of breath Jue
to the formation of 2 massive pleural effusion, Paia
was a prominent feature, either ‘described as a dull
ache. sometimes due 10 invasion of the ribs or
vertebrae, or sometimes sharp and radiating, sug-
gesting nerve involvement. Tumours in the chest
wall were not uncommen. occurring either in
previous operation scars ar by direct invasion of the
chest wall. The symptomatology of the peritoneal
tumours was more varied.. [n some patients the pre-
senting symptom was pain on defaecation or
micturition. Ditfuse upper abdominal pain was very
l common, and sweiling of the abdomen due to ascites
W

always present terminally. The methods of
treatrnent included pneumonectomy, decortication
of the lung, deep x-ray therapy, instillation of radio-
active goid, and cytotoxic drugs. They were used
alone or in combination but had little efect on the
course of the disease, Half of the patients sytfaring
from pleural mesotheiioma died within one year of
the onset of symptoms, a further third within two
years, and _only one patient survived for more than
three years., The course of those with peritoneal
tumours appeared 10 be equaily rapid. Eight of the
patients died within six moaths of the onset of
symptoms.

Soméfhfomduou Qccupation and Resideace

In addition to the ward aotes, some of which gave
good occupational histories, there were three other
sources of information: the patient’s general practi-
tioner; the records 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 expianatory letter asking them to complete
a form giving detaiis of the occupations of patients
and their immediate refatives. Within two months
65%, of the doctors had replied.

— hnhego unknown exposure to asbestos was reveafed;
in others the name and address of a surviving relative
were given, 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 retumed to the local
executive council of the National Health Service,
where they were destroyed within a2 period of three
years.

In one of the asbestos factories a file was kept with
detailed records of all employees since it started in
{913. The names of all patients were checked with
these files. Nine men and nine married women (a1
their maiden names-had been asceriained from -, .
tives) were tdentified without ditficulty. The ¢»
dates of employment of these 18 patients and .
jobs they had done were obtained from the records
ot the factory.

The four patients alive at the beginning of the
investigation were interviewed personally. A lew
refatives 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. Noconly was an occupational history ot the
patient, the spouse, sons and daughters, and fainer
taken, but past addresses were also recorded. T
interviews lasted for at ieast an hour. To recail eer
of 30 or 4 years ago it was often necessary
explore the residential and occupational histories - ¢
all members of the family.

Exposure to Asbestos in Three Groups of Patients
Suffering from QOther Diseases

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

The first group was seiected from che patients in
the medical and surgical wards of the hospitai durin:
the early summer of 1964 (‘in-patient’ series). £a.
patient in the mesothelioma series who had bev
traced was matched with an in-patient of the sanw
sex born in the same five-year period. As there was
a dearth of maie patieats over 75 years of age in the
hospital, a sampie of six patients of this age and
oider was taken from a neighbouring genatric
hospital,

The second group were those who had originally
been filed in the pathoiogy department of the
hospital as cases of mesothelioma but in whom the
diagnosis was subsequently rejected on pathologicai
grounds by Hourihane (1964) (‘rejected series’). A
it had proved extremely difficult to locate the rel.-
tives of those who died before 1950, attempts we':
made only to trace the three survivors in this groupP
and the 14 who died after 1950,

The in-patient series, aiready described, were 2!
admitted to hospital in 1964, The patients with
mesothelioma were admitted to the same hospital
over a period of 47 years during which there might

have been a substantial change both in the residential

—————
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 xas and social classes of patients attending the
sadon Hospital. Thus, a third group of patients
55 taken trom the hospital records matched by
e of admission as wel] as date of birth and sex
‘th the patients in the mesothelioma series, Their
wes of residence and occupations were extracted
-rcomparison with those of the in-patient series.

Results

Details of the 83 patients in the mesothelioma
g5 are given 1n the Appendix. No information
~out past domestic and occupationali historias was
-nifable (or sesen patients. Among the remaining
‘5 +0152:6°;) gave a history of exposure 10 asbestos
:mpared with only nine (11-8°,) of the ‘in-patient’
cries { Table 2). The diference in this proportion is

Tere 2

PES OF EXPOSURE TO ASBESTOS OF 6% PATIENTS
+TH MESOTHELIOMA AND 76 IN-PATIENTS WiTH OTHER

OISEASES .
etnrhel  lnep
Lape ot Exposure Seties Seties
No. 1 % . Na. | -
Ldoyed at one asbestos - '
“actery . o] 89 . PN
Jeavered goods to factory - ) [
b inploved a1 otner sdeston | | i !
arortes : $3 | 13
aators und laggers . 8 i tos ¢ 4 33
ieizune worked with asbestos | 9 i1 Lol
Socxers handling ashestos ¢ { ] '
argo ' 0 ! - P S
No history of work ar , ! !
Jomesue  exposwe 19 { i
noestos : 6 | 414 | er a2

Positive ctposures to asbestos in mesothelioma serias verus
2ORLUVE MSIONES 1 1D-DBIIENT ST

Xt w 1L, ¢ < 0001

. *Seven cases of mesocdeiioma cowld not e rsond and sre omutted
. frowm thu tatie.

statistically highly significant (x* = 27:11; P <
B001), This result is unlikely to be unduly influenced
by the two groups of patients not being matched for
year of admission to hospital, since there was no
significant difference either in the areas of residence

- orin the occupations of the patients admitted in 1964
and those admitted between 1917 and 1964, Com-
faring the confirmed and rejected patients in the
mesothetioma group who died after 1950, 36 (50%)
¥~ confirmed and none of the 17 rejected cases
® history of exposure to asbestos (Table 3).
Thi. uJiference is statistically highly significant
(P = 11-83; ¢ < 0-00).
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Mesothelioma Series

Occupational Exposures.—There are details avail-
able for the 18 mesothelioma patients who nad
worked at one asbestos factory which used croci-
dolite asbestos with small amounts of chrysotile and
first introduced amosite in (926, Eleven started
work before 193] (the year when the asbestos regula-
tions controtling the manufacture of asbestos goods
and the protection of asbestos workers became
citective), 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 |7 for whom
detais were available had used crocidolite asbestos,
Five of the occupations listed are not wcheduled as

Taarz 4

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

Osawtoy  Job Mate | Femaie [ Maserias
1 Spinning 0 i 4 Crocidolite
)
! Carding 1 1 Crocidolite
Subject to Qlothing 2nd Crocidolite,
re ] 1 0 caryioe,
amonte
Diintegratiog Crocidolita,
and operung 2 1 chrysouls, .
amouts
Filter making
for A.R.P.
o1asks 2 [} Crocidolive
Manufsctyring)
of prefe
pi1pe insulae
tion t 1 Crocidolite
Not " to " {3 is
reguiations of  braks
liniogs 1 ] Crocidolite
Rubber come Crocidolite,
pounding e i carysoule
Cenernd Crocidolite,
labourer 1 Q chrysouls, |
WROUS
*Employment bistocy aot ladle for one femal
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tequiring medical supervision under the Asbestos TasLe § ¢ Thus, among th
Regulations (1931), DISEASE GROUPS OF PATIENTS IN THE INWPATIENT | !jmestic exposurss t
Four patients were working at other factories SERIES * -atients in the mesc
making ail types of asbestos goods. One had beea ) No.ot | _No.wun - 3 the ‘in-patient’ s
employed in a wagon works sawing asbestos sheets Diseass Group Paients | EOWre s g gp asbestos fack
for partitions. Except for one, a woman employed poapoTsemm— I i - : " yderence in the pr
in insulating electrodes with crocidolite, the types of  Yeaoone . H i 3 * aries who lived in t!
asbestos used in these other factories are not known. ~ Reussioendauetial ((ncluding S S "vad o other expc
The eight heating engineers and laggers were all  Gutrovntestinal (excluding cancers) | & 1 * Ggnificant (° = T-
men. Three had been employed in dockyards on 'iﬁ‘:‘.’:;?::é:“‘“‘“‘ cancers) 13 ] i ; ‘
ship repairs, two in various types of lagging, onein 38« noo ! I Date of First Ex;
a power station, one instailing hospital sterilizing Total i (] : B - 3 Mesothelioma Se
equipment, and one installing central heating. All : -1d been exposed

‘ved near the mair
_of exposure varied
-0 over 50 years.
. ssposure and deat!

| were consistently employed on this type of work for

more than 20 years, but._in _some, exposure to

——\ asbestos was intermittent.

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

“"-—5 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
celative 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 1925 to 1936.
In 1946 she died of asbestosis. The press report of
the inquest states: ‘She used to retum home from
work with dust on her clothes’. Her brother had
apparently no other exposure to asbestos; he started
wotk as a shop assistant, thea became a sawyer of
iron girders untit 1948 when he worked as a loader
of groceries in the docks for five years (but never on
dusty cargoes) and then returmed to sawing iron
girders. He died in 1956 of a pleural mesothelioma.

In-patient Series

Occupational and Domestic Exposwes.—Two of
this series had worked in asbestos factories and four
had been empioyed 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 cargoes from time to
time throughout their working life,

The diagnoses of these patients have beea grouped
into seven categories (Table §5). The patieats with a
positive history of exposure are scattered throughout
the various diagnostic groups, and there is no indica-
tion that exposure 1o asbestos could be related to
the disease which had caused their admission,

Neighbourhood Exposures of Mesothelioma and
In.patient Series.~—The 36 patients with meso-

asbestos, might have been exposed to asbestos st
because they tived in the immediate vicinity of 1
asbestos tactory.

One factory, where more than one-iifth of e
mesotheiioma patients were employed, copeaed .-
1913, having been situated nearer . the centre
London for the previous seven years., There wers
theee affected female patients living within half 2
mile of the factory during the time it was in produc-
tion at its first site. When it opened they were
chiidren between 3 and 7 years old, At the present
site, there were eight patients living within a haif-
mile radius of the factory. One man was bom 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 ar !
remained in the same house until she died 48 year
later. She is the only patient who had neither
occupational nor househoid exposure but in whom
asbestos bodies were found in the lungs at necropsy.

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

Tasez 6
RESIDENCE OF PATIENTS WITH NO OCCUPATIONAL (X
DOMESTIC EXPOSURE TO ASBESTOS
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No. | % No. | %
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Thus, among those with no occupational or

" .mestic exposures to asbestos, there are {1 (30:6°%)
~dents in the mesothelioma series and five (7-6%%
_»the ‘in-patient’ series who {ived within half a mile
{ an asbestos factory in the area (Tahle 6). The
ference in the proportion of patients in the two
nes who lived in the vicinity of the factory and had
.4 no other exposure to asbestos is statistically
_mificant (3 = 7-38; p < 0-01).

Date of First Exposure and Interval Before Death
- Mesothelioma Series.—Fifty-one men and women
.4 been exposed to astestos, inciuding those who
.s»d near the main asbestos factory. The duration
‘ exposure varied widely, ranging from two months
) over § . The interval between the first
rosure and death varied between 16 and 5§ years
-esan 37'5 years). Among the group of factory
.orkers, where exposure was probably heaviest, the
serval was shortest. {t was longest among the
szup living in the neighbourhood of the asbestos
ctories, where exposure to dust was probably
swest.Tabie 7 shows the mean age of each group
1. «posure and the mean of the interval before
zath in each group. Although the length of interval

Taste 7 ‘ .

:ELATION SBETWEEN TYPE OF EXPOSURE AND LENGTH
:§ INTERVAL BEFORE DEATH IN 3t PATIENTS IN
) MESOTHELIOMA SERIES

] v Mean Interval
' t Mean Aps at between  First
Type of Exposure | No. | Firat Exposure | Espoture and
: (years) Deash
1 1 (’uﬂl-
‘ictory work b+ I 28 23
;MU ? \79 31y
; Sgwers and insulators s ts$6 b %
Zvag in neighboure :
Sood of factory | [ ] A6 .
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Asbestos Bodies and Asbestosis in the Meso-
Selioma Series.—Of the 83 patients in the meso-
Helioma series, lung tssue was available for
=amination in forty-three. In four other patients,
Ul certified as suffering from asbestosis, with no lung
Gsue available, examination of sputum during life
fevealed the presence of asbestos bodies (Table 8).

»  sbestos bodies and histological evidence of
& 's were found in 15 of the 24 factory workers
Wd ,uggers. A further five showed evidence of either
nbestos bodies or asbestosis.
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Lung tissue was available in only four patients
exposed cither through relatives or by living in the
neighbourhood of asbestos factories. In two,
asbestos bodies were present in lung tissue but there
was po evidence of asbestosis.

Tasee 3

EVIDENCE OF ASBESTOS BODIES OR ASBESTOSIS IN
47 CASES OF MESOTHELIOMA WITH LUNG TISSUE OR
SPUTUM AVALLABLE FOR EXAMINATION

History of 1 A is or Asd Bodi
Contacg ¢ Lusng Tissus
wen | Present Absesnt 20t Available
Asbestos |
Ponuve j =2 , 6 pa )
Negauve 4 ‘ 3 13
Uatraced | 4 : 3 9
Totat ' Jj0 : 7 [ 16

Among the 12 patients in whom 8o definite contact
with asbestos could be established, there was one, 2
merchant seaman from South Africa, whose {ungs
showed both asbestos bodies and asbestosis; he may
have had contact either in South Africa or at sea,
but his early history could not be established. There
were three others in this group who had asbestos
‘bodies in lung tissue without evidence of asbestosis.

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

Discussion

In the mesothelioma series there are 2§ patients in
whom 0o evidence of any exposure to asbestos could
be found. A chief source of information was 2
history taken from a surviving relative. A surprisin
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
exposure during the youth of the deceased. For
example, gne of the patients was eventuaily identified

Ay '_‘t ‘ 3
months in 1941, This was before he married, and
his widow not know of this episode. It is of
interest that asbestos bodies in the lungs were found
in only four of this group, and it seems probable that
among the remainder there were those who had had
no exposure to asbestos.

1o _the mesothelioma series of patients, both in-
i -industnal Were recog-
pized, Among the men the exposure was pre.
dominantly industrial; 22 worked in asbestos
factories or as laggers, t‘%w_m_gwm%e:
aod one lived near the asbestos factory. Among the
women only 10 worked in asbestos factories, and a
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further 17 had non-industrial exposures, seven in the
" i -

There is no evidence that the patients with

peritoneal tumours differed in their type of exposure \y

from the pazxents 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
ditfference 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 mesotheliai tumours and partly
to the long interval between first exposure and
development of the tumour. Those exposed between
1915 and 1925 might be expected to die from about
1950 onwards. Asbestos imports to the United
Kingdom have mounted steeply since 1932 {Leathart,
[964) and its uses are more widely diversified in
industry. The increasing proportion of the popuia-
tion exposed to asbestos during the past 30 years
may be expected to give rise to an increasing
occurrence of mesothelial tumours.

The choice of groups for comparnison with the
mesothelioma series of patients was not ideal. The
number of patients it was possible to trace in the
‘rejected’ series proved to be very small. The ‘in-
patient’ series, although matched for date of birth
and sex, differed from the mesothelioma series in that
ail were admitted to hospitai during {964, Neither
of these groups couid be interviewed without know-
ledge of the disease {rom which they were suifering.
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 mesothetial tumours. There
was no evidence that, because of their more recent
admission to hospital, the in-patient series was less

. Appendix
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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 mese.
thelioma may arise from both occupational and
omestic exposures to asbestos. Wagner and othars
1 escTt patients with no exposure other
than living as a child in the vicinity of the asbest.s
mines., A high incidence of asbestos plaques or - .
pleura has been fouand in the population living .. .-
an anthophyilite mine in Finland fKiviluoto, {94,
More evidence is required of an increased risk to tne
population living in the neighbourhood of asbestus
factories or other areas, such as dockyards, where
asbestos is used in quantity.

We should like to thank Dr. D. O'B. Hourthanz for
his co-operation and for making the results of b
investigations available to us.

Qur thanks are alsio due to Prefessor C. “Wilsen.
Professor V. W. Dix, Dr. N. L. Rusby, and Mr. (;
Flavell, F.R.C.S., of the London Hospital and Dr. C
Silver of St. Martthew's Hospitai for permission to il
view their patients; to the generai practitioners wWho w.-
laborated in this enquiry: to the managements of tic
asbestos factories for arranging access to their records:
to Miss Joan Waiford for statistical assistance, and (v
Dr. J. C. Gilson. Professor R. S. F. Schilling, and Dr. W.
Smither for their advice aad help.

The contents of this paper were communicated to the
Conference on the Biologicai 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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Lo , APPENDIX
) CIGHTY.THREE PATIENTS WITH MISOTHELIAL TUMOURS
. Durae Fathor
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. ! ywe iyean in Lung [ {moains)
1 | ] l . Tisswe
[ Srrven A: Feciony wevkery K
© 3| Plevrs M s0t | 1938 1T | 1938 | Necrorey | Pritne | Pornive b4 Brake liner, boiler corerer, Abew
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I * ashetng (3cievy: amgene, Croee
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1 (apeutvamd faciory, certified 32brunte: mame
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$ | Peritoneum ] M | 1908 { 1927 | 30 | 1938 | Necropsy | Posine | Positive 18 Clothing 3nd weaving, asbeuos
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Y | Peritonewm { M [ 1925 | 1940 4 | 1928 | Biomy NIA Nia 3 Filier maker for A.R.P. macks,
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1 ) PMeura M [ 129911936 ( 26 | 1963 | Necropry ; Patitive | Pamiuve ? Ladourer, wewks and buildingx,
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APPENDIX (continued)
EICHTY-THREE PATIENTS WITH MESOTHELIAL TUMOURS

el 4

C N ewepegrmie Y
L e

AW e T

TN W

MESOTH

[ . Iy
i Duras|
Year | uon ¢

Patho= |

Asbestos | logical | Survival l

Year| of | of ! Year| How Sodies ' Evidence ¢ from .

Sex | of | First {Expo~l o Diag- miuog | of Ase | Initiad | Relevant History
!‘ Bicth ) Expoe; sure 1 Death!  sosed ) Tissue ) Sestous ’Svmatoml

sure {yearsy } n tung "\ months)
i } i | Tissue |

N et e s as bary

Las Site of
Pnimary Sex
Tumour

Section C: Etposure of refatives

40 1 Pleura oM 1912 }923! i1 ! 19%6 : Biopsy | NVA CNCA N 7 - Eldet sster warked 43 spinner
' , i h ! : [ : : | 1spestos factory, died -
; i i ! : | cernfied asbestatic
34 | Peuns H [ 1913 § 1919 ¢ 2 ;1997 | Biopsy | NfA . NIA | 2] i Elder suter empioved as soinner,
: : ' i . 1 looked arter patient as chud
18 - preura t F 71898 | (919 41 (960 | Biopry ' N» 1N . 31 . For several years hustand worked
. { ! 1 ! . + . : 18 SRIP'S €nFINE COOM, \idwa
. ' : ' ! ' prosiumity (0 [agging operations
37 ! Pleum B 11908 1925 0 14 ' 1960 | Bicpsy ) N/A NIA 3 - Husband worced 13 corter coverer:
i ' . | 1 . 3 @veralis hrougnt Bome 1or wasning
}J$  Pentoneum | : 1890 1921 ! 2} 1960 . Necropsy ! Pomuve | Negauve 33 Husband foreman and execunve ¢
; ' ! ¢ 1 3sbestos factary
33 ' Pleura COF 19161 19301 4 ' 1961 | Necopay | Nemauve l Negauve ¢ ? ] Husband 1 Jocker: irequeniiv
: . ) : . ; hanaled “ahute’ isoestus
39 1 Pleura I M 1919519281 2 | 196t : Biopsy NiA | NYA 1] | Elder sister worzed is seinner
' | : , , : . . ! asbestos faccory and auders recan
! ; ' [ ! : ' ! P asbestons
12 ! Pleuna I ¢ 100! 1941 . 3 1963 Biopsy | N/A P NA . 18 . Daughter worked in 35bessos vt
. | 1 : , ' : | : .  ror Sl Qeats: paent wasned X
! . overa
36 ) Pentoneumn | £ 13895 1912, 18 7 1963, Biopry . N/A | NA 1S ! Husband rnlway carriage Suildos;
\ ; ! : . : 1 i | lined compartments with 3sD¢xt-"s
! i H i H i { A : | sheeting: work clothes wasned :.
! i ! : . : i ! { ) home
Section D: Neighbourhood cases .
") i Plesra F | 1908 ) 191} 7 ! 1989 | Biomy I NIA i NIA [  § i Lived withia |} mile of present sus
! § ' . ! ! 73f asbesion tactory
48 | Pleurs MO} 1922 1922 16 { 1960 Biogsy  N'A 3 NIA 17 | Lived wuhin } mule of preseat sue
| : : i ) i ! Tof asbestos facrory
12 | Pleuns F | 1s19!1903] 48 {1961} Biopsy | Posive | Negative | 1S ; Lived wihin 100 yasds of present
| . : \ ! ! t i 1 site of asbeszos faccory ) )
50 | Pleura 4 1903 { 19081 6 i 1961 ; Biopay | hITY ; NIA ! 13 1 Lived withaz ¢ mrie of old site of
: 5 . | H H ) asbesios f(actory
43 | Pleurs F 1 1908 ;5 1913 ! 13 | 1961 ; Biopsy | NiIA I NIA ‘ 4 Lived witthua } mule of present e
4 ] . i ; t of asbestos ractory
47 | Pleura F ;1917 5 1917 t 10 : 1961 ! Biopsy | NIA . NIA | 6 Lived witbin 200 yards of preseat
: : . t : i ¢ site of 41bestos factory )
64 | Pleura [ 1399 | 1907 i § | 1962} Biopsy Neganve | Negative | s Lived withia § mtie or old mte ..
! ! i ] asbestos (actory .
7 | Plewrn F 119911507 6 I 1962 ' Biopsy N/A N/A H 12 | Lived wittun § mie of old site .
i { | asbestos tactory
4 | Plears F I 1900 | 1913 ] 32 | 1962 | Biopsy NiA NIA i Lived within § mus of present it
; i . of asbestos factory |
45 ' Pleurs F 1900 | 1913 7 | 1962 | Biopsy NiA 1 NIA 9 Lived wittug } muie of present sz
5 of athestos (acrory .
4 | Pleurs F (907 | 1913 7 | 1963 | Biopsy NIA NIA 7 Lived within } mue of present site
! i of asbastos factory
Section E: Ne history of comact wich asbestos
63 | Pleurs F | 1900 1947 | Necropsy | Positive | Negstive 7 Worked as nuremaid (0 managet
of ;as wotks in Eamt lLondoal
¢ ; A1beNL08 iasulation used in wocks
68 | Peritomsum | ¥ | 1902 1934 | Necxopry | Negative | Negative $ smd;m apd housewie;
: i ord area
49 | Meurs M | 1898 1954 | Biopsy [ N/A NIA ? Bakst's d array, )
. pubtican for O years 8
. Bast Ead of Loadon )
78 | Pleurs F | 1099 1933 | Biopwy | N/A NIA ? Muaitions work befors macriage.
then housswife: lived Waitham
5 Abbey, Essex .
74 | Pevitooeum | F 1904 1953 | Necropsy | Negasive | Negative 27 wum housewds in Eas:
of Londona
62 ! Pleurs M | 199 1938 | Necropry | Negative | Positive b 3 Employed as iuternan and greaser.
Beckioa gas works 36 Y"’;‘
persistent  discharpng sinus K.
side of chest (ollowing empysma
1925, acuw chess nfaction 1953
sudMq B pl Ut
detenotated from this date
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APPENDIX

{continued)

EIGHTY.THREE PATIENTS WITH MESOTHELIAL TUMOURS

| [ ! 1 | H
| [ ; i Duta. . ] | Pathoe ol
: i Yeat | tion i . I Asbestos | logical l Survival
- Site of i Year| of [ of . Year) How Bodies | Evidence | from .
» ! Primary | Sex of ° First ' Expomy of Dizge § iaTung | of Ase | loitial Relevant History
i Tumour 8irth ! Expos| sure -Death’ nosed | Tissus | bestosu ;Symptoms:
' i surs (yesrsp . i :n Luag | (rmootas) |
{ | N ' : . Tistus | :
' eum | M 1913 © 1953 . Diops: N-A N A : 3 * Merchant seaman, cargoes {rora S.
; Pernon i : H R Y ! : . i Africa 1930-32, no derinitg evidencs
! ' ’ . i - © of contact wiut 130€08: subses
i ) . i ! « quently employed on crosschanned
; H t ' Doats
- Pleurs M 1908 L 19%6 | Biopsy |, N'A NIA 1 42 Labourer and builder, finally ern-
. ' ' | 1 él:ze:fxzo?:on:ums; lived in East
s Pleura - F 916 ¢ 1957 * Biopay . NiA NA 19 ' Employed remaking old sacks in
. . . Bow, prevtous content ol sacks not
: ] ' im?:med: lived East End of
ondon
s Pleura AT L 1 1957 Bicpsy ¢ N'A N.A ty ; c'“:q“wmx“' chaudeur, awsznlmc:
. : oty olverhamotos and Eppuing
3 Pleura F 1398 * , 1948 Biopsy . N‘A N'A é . Worked s prinung ma:oanm
! before marmage, them as Rousewite
} . 1 uond dessti; fived £ast End ol
' . i Loadoa
¢ Pentoneum s M 1879 ‘ 1948 ° Biopsy N'A NTA 3 : Stereotyper and  priater: lived
- ' ' ' or:n::uy lxn Ea;t London, then
. . H . rooved 1o lpswi
2 ' Pleura oM 1390 1 L1989 Biopsy « N'A N'A 12 . Yan boy, reguiar army, cuttet 3nd
. ' : zomldlfh: lined N.E. London sad
. . " . agenham
Pleurs ! ~ 1904 | 1960  Biopsy | NA . NCA ! i3 Srickjayer. cement workee, poste
. t ] ) ' : mtn.;‘liveduian End of Londg;:l.
: 1 . . . ! moved to Hawauit, Essex in |
1 a , M, 1910 1 1960 © Necropsy : Negative  Negative - 13 : F}iumag z:m:i. u;@d principaily
: i : in ad of Londos
3 | Pleurs [ ST 1] [ © 1960 Necropsy ¢ Positive ' Positive . * * Coloured 5. African metchant seae
. ; ' . ; . ! : | man, stoker 3t glass lacrory;
I‘ : i . . ) i ! g bl with n
} H : ‘ . ) H . | _S. Articaor atsea
3 | Pleura F 1887 | : ! 1962 ¢ .\'eu'owrg Negative * Neqative | 0 Las::“ u:‘l'uv;u’:‘nsu& mL :V“adl:ﬂ. then
0 i Pleura Folasesl | 1962 ! Biopsy | Negative | Negauve ] 30 . Mactunist of cellulowd  collars,
t i ] | ' i , i ! ;lo:;"\f‘ Land‘ caneea  workes;
i : H 1 H . lived East London
“: " Pentoneum | F . 1398, {19621 Biopsy | NIA - NIA : 10 , Mactumist in hiouery trade, Nottinge
) : : i : ! ; ! mnmdn moved o London
. 4 1
¢S | Pleurs M, ms| { 1962 | Necropsy « Negauve | Neguive | 2 Lab B
. ' : : ! ) docker, carmied only meat
v ; Peritoneum M O1918) ! 1962 | Ni } Nega 1 Negu 4 App [ b cook.
* R | s o
’ : ’ ' eath i asg [ fa
47 Pleura F ot 1197 : | 1963 ¢ Biopay | NIA « NIA 2 Dressmaker_and Bousewife: Lived
! \ . I ' | _East End of Landon thea Somerset
% | Pleunn M ¢ 1912 s 196} | Biopsy ; NIA NiA u Steel ersctor, army, siesl erecior,
i [ la% and porier; lived East
% | Peritoneum | F | 1908 1964 | Necropey | Negauve | Negaiive L3 Employed as kee ia ph
H . ceutical firm for 12 years, thea
::Doouwih unnt desth; lived is
sgenbam
t . . 9
$3 | Pleurs M | 1892 1964 | Nexopsy | Posiuve | Negative 24 freenan, docker, 1915
19 st Tidbury docks, firemas and
y storeKeeper: contact with
A3Destos 0Ot Drobabie at
docks; lived Tilbury area
ction F: Untraced cases '
) Pleurs F | 1193 1917 | Necroosy ! ! Positive Not traced
R | Pleuna M | 1360 1922 | Necropay | Nemauve | Netauve Not traced
3 | Pleurs M |1 1925 | Necropsy | Negative | Negative Not traced
|
0 | Pleura M | 1900 193 | Necropsy | Negauve i Negative Nat traced
12 | Pleura M | 1933 ! Necropsy | Ponitive } Poutive Not traced
T | Pentoneum | F 1910 148 | N psy | P l P Not traced
~ | oteurs Fo|um 1953 | Necropsy | P P P Not traced

N/A = tissus not avadable.
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MESOTHELIOMA OF PLEURA AND PERITONEUM

FOLLOWING EXPOSURE TO ASBESTOS IN THE
LONDON AREA

BY

MURIEL L. NEWHOUSE and HILDA THOMPSON

From the Deparrment of Occupational Heulth arud Applied Phyvsiology.
Lundon Schooi of Hvgiene and Tropical Medicine

(RECEIVED FOR PUBLICATION FESRUARY ], 1965)

A series of 83 patients from the London Hospital with a diagnosis of mesothetioma confirmed by
necropsy or biopsy has been studied for possibie exposure t0 asbestos. The series consisted of 41
men and 42 women; 27 of the patients had peritoneal and 56 pleural tumours. The eartiest death
recorded was in 917, but only {0 of the series died before 1950 and 40 (48°:) between 1760 and

1964, .

In 76 of the series full occupational and residential histories were obtained. Forty (52:67;) gave
a history of occupational or domestic (living in the samé house as an asbestos 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 i7 suspected cases of mesothelioma, rejected on pathological
grounds, was found to have had any exposure to asbestos. There was also evidence that neighbour-

hood exposures may be important. Among those with no evidence of occupational or domestuc

€xXposures,

674 of the mesothelioma patients and 7-6°%% of the in-patients with other diseases

lived within half a mile of an asbestos factory (P < 0-01). Out of the 31 patients with occupational

exposures only 10 were 1n jobs schedu

under the Asbestos Regulations of 1931. The interval

between first exposure and the development of the terminai illness of mesothelioma ranged between

~16 and 55 years.

In 47 patients in the mesothelioma series, lung tissue or sputum was available for examination.
In 30 (62:5%), cither asbestosis or asbestos bodies were present.

<In receat years, the association between exposure
:asbestos dust and cancer of the lung and other
mlignant neoplasms has been the subject of much
research (leading article, 1964), Wagner, Sleggs, and
Marchand (1960) described the occurrence of meso-
telioma of the pleura in those exposed to crocidolite
wsbestos in the mining districts of South Africa, and
this bas stimulated further studies of the occupa-
Gonal histories of patients suffering from this tumour
{Owen, 1964; Fowier, Sloper, and Warner, 1964).

-‘a’;’!‘be present investigation concerns patients in
whom mesothelioma had been diagnosed at the
fondon Hospital during the past SO years. After
Samining the necropsy and biopsy specimens held
R the pathology department, Hourthane (1964) con-
Emed a diagnosis of mesothelioma in 83 patients,
of whom 41 were men and 42 women. Thirty-one of
t& men had pleural tumours and 10 peritoneal;

U R D
s

1
>

among the women, 25 had pieural and 17 peritoneal
tumours,

The aim of this study has been to establish the
occupational histories of these patients and to trace
any other possible exposure to asbestos. There were
four surviving patients at the outset of the investiga-
tion, but these have subsequently died. The earliest
date of death 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 years. The youngest
patient died at the age of 33, and nearly half were
dead before the age of 55 (Table 1).

" Clinical Features

The ward notes of 65 of the patients were available
and give a picrure of a disease with a consistent

symptomatology. Among those with pleural
261



262
Taneg !
AGE AT DEATH OF $) PATIFNTS WITH MESOTHELIAL
TUMCOURS
. ' Male Femnaig
e {7,
? [ Ne. % Ne. |z
<4 2 49 1 14
R ? 174 [] 143
= | 15 pLE A4 214
35— 10 44 " i1
us |7 i H 190

tumnours, Lhe commoncst presenting symplom was
the rapid onset of ¢xtreme shortness of breath due
10 the formation of 3 massive pleural effusion. Pain
_ was a prominent [eature, cither described as a dull
ache, sometimes duc 1o invasion of the ribs or
vericbrae, or somctimes sharp and radiating, sug-
gesting nerve involvement. Tumours in the ¢hest
wall were not uncommon, occurring cither in
previous operation scars or by direct invasion of the
chest wall. The symplomatology of the peritoneal
tumours was more varicd. 1n some patients the pre-
‘- senting  symplom was pain on defaccation or
micturition. Dilfuse upper abdomingi pain was very
common, and swelling of the abdomen due to ascites
was always present terminally. The mcthods of
treatment included pneumonectiomy, decortication
of the fung, deep x-ray therapy, instllation of radio-
active goid, and cytotoxic drugs. They were used
alone or in combination but had little effect on the
course of the discase. Half of the patients suffering
from pleural mesothelioma died within one year of
the onset of symptoms, a (urther third within two
years, and only one patient survived {or more than
three years. The course of those with peritoneal
tumours appearcd to be equally rapid. Eight of the
patients died within six months of the -onset of

—

symptoms. -

Sources of Information on Occupation 25,2 Residence

In addition to the ward notes, some of which gave
good occupational histories, there were three other
sourees of information: the patient's general practi-
tioner; the records of an asbestos factory in ihe area:
and peﬂonal interviews with patients or their
surviving relatives.

As 3 first siep, generai practitionery-were dircuiated
with an cxpianatory letter asking them to compicie
& form giving daails of the occupations of patients
and their immediate relatives.  Within two months
65Y% of 1he dociors had replied  In two cases a
hitherto unknown exposure to asbestos was revesied:
in others the name and address of a surviving refative
were giver, but in the majority the doctor was unabie
to give information because, on the death of the

PLAINTIFF
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patient, the notes had been returned to the loal
exccutive council of the National Health Service,
where they were destroyed within a period of three
years.

in one of the asbestos faciories a file was kept with
detailed records of alf employecs since it started in
1913. The names of all paticnts were checked with

these files. Ning mcn and ninc married women {afier

their maiden namds had been ascerigined from reli
tives) were identified without difficulty. The exaa
dates of employmient of these 18 patients and the
Jobs they had done were obtained from the records
of the factory.

The four patients alive at the beginning of 1he
investigation were interviewed personally. A few
retatives were contacied by post, but the relatives of
68 patients were interviewed by one of us (H.T.)
their homes situated mosiy in ithe East End of
London. Not only was an occupational history of the
patient, the spouse. sons and daughters, and father
taken, but nast addresses were also recorded. The
interviews iasted for at least an hour. To recall events
of 30 or 40 years ago it was ofien necessary o
expiore the residential and occupational histories of
all members of the {amily.

Exposure to Asbestos in Three Groups of Paticnts
Suﬂ'ermg from Other Discases

For comparison with the mesothelioma patienty,
three further groups of patients suffering {rom other
diseases were investigated,

The first group was seiecied 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 mesotheiioma 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 vears of age in the
hospital, a sample of six patients of this age and
older was taken [rom a neighbouring geriatric
hospital.

The second group were those who had originaily

W filed in the pathology department of the

haospitai as cases of mesotheiloma but in whom the
diagnosis was subsequently rejecied on pathologicsl
grounds by Hourihane {1964) (‘rejectied series’). As
it had proved extremely difficult to locate the rela-
tives of those who dicd before 1950, attempts were
made only 10 trace the three survivors in this group
and the 14 who died after 1950, |

The in-patient series, already described, were ail
admitted to hospital in 1964, The paticnts wich
mesothelioma were admitted 10 the same hospiad
over a penod of 47 years during which thare might
have been 3 substantial change both in the residential
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ge2s and social classes of patients atiending the

263

Tamg )

=1
., ;Lcndort Hospital. Thus. a third group of paticNtS ey nosURE TO ASALSTOS OF CONFIRAMED AND REJECTED
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of | . . worked at one asbestos factory which used croci-
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requiring medical supervision under the Asbestos
Reguiations (1931).

Four paticnis were working at other factories
making all types of ashestos poods. Onc had been
empioyed in a wagon works sawing ashestos sheets
for partitions, Except for one. 3 woman cmpioyed
in insulating electrodes with crocidalite, the types of
asbestos used in these other factories arc not known.

The. eight heating engincers and laggers were 3i)
men, Three had been emploved in dockyards on-
ship repairs, two in various types of lagging; one in
a power station, one installing hospital sierilizing
equipment, and one installing central heating.  All
were consistently employed on this type of work for
more than 20 ycars, but, in some, cxposure (0
asbostos was intermittent,

Domestie 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
refative said that the husband, a docker, came home
‘white with asbesios” 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 oid, had
sisters who were working at an asbestos factory, One
of these girls worked as a spinner {rom 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 ciothes’. Her brother had -

apparently no other exposure to asbestos; he staried
work 2s 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.~~Twe of
this series had worked in asbesios factories and four

nad been employed as laggers The husband of

another was empioyed at an asbestos factory for
three years, and two dockers in this group gave
histories of handfing asbesios cargoes from time to
time throughout their working life.

The diagnoses of these patients have been grouped
into seven categories (Table 5). The patiems with 2
positive history of exposure are seattered throughout
the various diagnostic groups. and there is no indica-
tion that exposure (0 asbesios could be related to
the discase which had caused their admission.

Neighbourhood Exposures of Mesothelioma and
In-patient Scries.~—The 36 patients with meso-

-
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DISEASE CROUPS OF PATIENTS IN THE UIN.PATIENT

SERICS i

'

. Ne. of No. exp '

Diwease Groue ,‘.‘m‘“ h;r:mm » ‘

Cardinvascuiar 21 3 ‘

Merahoine s i ] »

. Reticninmendtinhclial (inciudmg

an3emaaz) ] 2
Caritoimevtinal {escluding cancary) ¢ 2
Respieatory (eaciuding cancers) 3 °
All neoplasms 13 b4
O1ber u —=1

Teonal 7 4 ¢

thelioma and the 67 patieats in the ‘in-patient’
serics, who had neither an occupational exposure
nor a relative living in the heime working with
asbestos, might have been eaposed (0 asbestas dust
because they lived in the immediale vicinity of an
asbestos factory.

One factory, where more than onz-fifth of the l
mesothelioma patients were employed, opened in
1913, having been situated nearer the centre of
London for the previous szven years., There were
thsee affeeted female patients living within half 2

P}
Al
]
.

mile of the Mfactery during the time it was in produc-

tion at its first site. When it opencd they were
children between § and 7 years oid. At the present
site, there were cight patients living within a half-
mile radjus of the factory. One man was born within
3 quarter of a3 mile of the factory and remained at
the same address for 16 years. The other seven were
women, and ail except one were chiidren when the
factory opened. The seventh was 23 years of age and
remazined in the same house until she died 48 vears
later. She is the only patient who had neither
occupational nor houschold exposure but in whom
asbestos bodies were {ound in the lungs at necropsy.

Among the ‘in-patient’ series. one patient Jived
near the factory at j1s previous site and {our others
lived near its present site. One patient was 22 years
old when she moved into the neighbourhood in 1915.
She disiiked it and. when interviewed, complained
impartially about the dust from the asbestos fac!orv
and the rals in the house.

Tasz 6

RES!O!NC‘E OF PATIENTS WITH NO OCCUPATIONAL OR
DOMESTIC EAPOSURE TO ASBESTOS

Lived Witmn Lives Mare Than :
{ emibe ol i} mile from
Serees Asbesios Facrory Aspesses Faciory | Tewm
Ne. | % Ne. ¢ P
Atesaihciroms o] e I ) e
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. “.Thus, among thosc with no occupational or Lung tissue was availabie in only four patents .
domcestic expasurcs to asbesios, there are §3 (30-6%92)  exposcd cither through relatives or by living in the

ATHN
: ' patients in the mesothelioma series and five (7-6%4)  neighbourhond of asbestos factories.  In two,
@ the ‘in-patient’ scrics who lived within hulf a mile  asbestos bodies were present in lung tissue but there .

of an asbesios faciory. in the area (Table 6). The was no evidence of asbestosis.
difference in the proportion of patients in the two ;
series who lived in the vicinity of the faclory and had Taste $

tad no -other exposure to asbestos 1s statistically
EVIDENCE OF ASRESTOS BODIES OR ASBESTOSIS IN

sgnificant (x° w= 7-85; » < 0-01). .. &7 CASES OF MESOTHELIOMA WITH LUNG TISSUE OR
SUUTUM AVAILABLE TOR EXAMINATION

LY YT I .\.'
.
cmr N e . s trvpa & -~

— Date of First Exposarc and Interval Before Death Hinrors of | Asbesrons or AtD P T el
9 1 & Mesothelioms Scrics.—Fifty-one men ind women Concacs - Lung Tinsue o
had been exposcd 10 asbestos, including those who  agoenes Prewent Abaent | not Avaidadia
patient’ fved ncar the main asbestos factory. The duration  5——— ry . .
\posure of exposure varied wcdciy.’rangmg from two months g;::;;e‘ b ; 13 -
£ with 1o over 50 years. The inicral between the first
exposure and death varied between 16 and 55 years | Toul | i ’ - 17 i 3

os dust {mean 37-5 years). Among the group of factory .

s
yofan 1 workers, where exposure was probably heaviest, the . . .
of the i imerval was shoriest. Jt was longest among the  Amongthe 12 patientsin whom no definite contact
med in | Foup living in the ncighbourhood of the asbestos  ¥ith ;:b“'“ "°°’dr be “s‘zb"‘ﬁ“:.‘ IREEEwaS e
e of | laciories, where cxposure to dust ‘was probably ";’"c d—”; 5;"”;‘; rom d?”‘h Alrica, whose Jungs
re were © lowest. Table 7 shows the mean age of each group ; °wehzd°t as 'u?shbo _lessand a;b:s}csns. he may
half s | 3t first exposurc and the mean of the interval before N3V 130 ontact eiiner in outh Alrica or at sea,
death in cach group. Although the length of intervail but his early haslor)( cou!d HQ( be established. There
sroduc- . were three others in this group who had asbestos .
¥ owere . "7 bodies in lung tissuc without evidence of asbestosis.
present : Tamz? : : . Of the seven patients whose histories couid not be
3 Ralf o ATION BETWEEN TYPE OF EXPOSURE AND LEngin  F3ced, three had asbestos bodies and histological
N | g INTERVAL BEFORE DEATH IN SI_PATIENTS IN evidence of 2sbestosis and one had asbestosis alone., .
dat !} MESOTHELIOMA SERIES . : .
tn were ] Mean Interval Discussion
hen the Type of Exposure | Na. #&"ﬁ::&‘v g‘“‘uﬂn F.':-’: © '
- f ™  ean) :5::3 In the mesothelioma series there are 25 palients in
N whom no evidence of any exposure 1o asbestos could
s . Dciory work 2 =3 B3 be found. A chief source of ipformation was a
- whow | Liggen and imuiaions | 8 |, 154 35 history taken from a surviving refative. A surprising
wopsy. 1 bI e e | 1 s T amount of information was obtained, but in some of
h lived ' those interviewed the memory may have been defee-
HOIhers : tive or they may not have known of short periods of
- yean ‘ varied between 29-4 and 486 veors, the mean ageat  exposure during the youth of the deceased. For
n 1,9'5~ death showed loss varation it was 50-6 years in the exampie, one of the patients was cventually identified
plained I goup of faciory workers and between 55 and 57  as having worked 3t a large asbestos factory for two
faciory ! years in the other groups. months in 1941. This was befoie he married, and
l . his widow did not know of this episode. It is of
] Asbestos Bodies and Asbestosis in the Meso- interest that asbestos bodies in the lungs were found
NaL Ox thelioma Scries.—Of the _83 patients in-the meso-  in only four of this group, and it seems probabie that
thelioma series. lung tissue was available for among the remainder there were those who had had
— + examination in forty-three. In four other paticnts, no exposure 10 asbestos.
. 21l certified as sulfering from asbestosis, with no lung In the mesothelioma series of patients, boxh ine
| T lissue availabie, examination of sputum during life dusinial and non-industrial exposures were recog
\ reveaied the presence of asbesios bodies (Table 8). »nized. Among the men the exposure was pre-
e *+ Doth asbestos bodics and histolopical evidence of dominantiy industrial; 22 worked in asbestos
o " asbestosis were found in 15 of the 24 factory workers  faciaries or as laggers, two were exposed at home,
—_— and laggers. A further five showed evidence of either  and one lived near the asbestos factory. Among the

asbestos bodics or asbesiosis. women only 10 worked in asbestos faciorics, and a
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home and 10 living near asbestos factories,

There is no evidence that the patients with
peritoncal 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 siilar 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 statisticzaily
significant. .

The recent increase in the number of patients
diagnosed at the hospital may be parily due 10 an
increased interest in mesothelial twmours and parntly

" 1o the long interval between first exposure and

development of the lumour, Those exposed between
1918 and 1925 nviglt be expected o die from about
1950 onwards. Asbestos imponts to the - United
Kingdom have mounicd steeply since 1932 (Leathart,
1964) and its uses are more widely diversified in
industry. The incrcasing proportion of the popula-
tion exposed to asbestos during the past 30 years
may be expected to give rise to an increasing
occurrence of mesathelial tumours, .

The choice of groups for comparison with the
mesathelioma scries of patients was not ideal. The
number of patients it was possible to trace in the
‘rejected” series 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 possibie [rom the rclatives
of thase who had died of mesothelial tumours. There
was no evidence that, because of their more recent
admission to -hospital, the in-patient series was less

-
.
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" further 17 had non-industrial exposures, seven in the

likely than the mesothclioma scries to work in con
tact with ashestos or to live in closer proximity 1o
asbestos factories.

There scems little doubt that the risk of meso
thelioma may srisc from both occupational and
domestic cxposures to asbestos. Wagner and othens
(1960) described paticnts with no exposure other
than living as a child in the vicinity of the asbcsios
mines. A high incidence of asbesios plaques of the
picura has bgen found in the population living near
an anthophyilite mine in Finland (Kiviluoto, 1960).
More evidengp is required of an increased risk (o the
population living in the ‘neighbourhood of ashesios
factories or other areas, such as dockyards, where

asbestos is used in quantity,

We should fike 1o thank “Dr. 13, O°B. - Hoarihane foe
his cueopcration and for making the resolis of ha
investigations available o us.

Qur thanks are also due to Professor C. Wilsen,
Professor V. W, Dix, Dr. N, L= Rusby, and Mr. G.
Fiavell, F.R.C.S. of the London Hospital and Dr. C P.
Silver of St. Maithew's Hospital for permission to inigr-
view.their paticnis: 10 the gencrai practitioners who cok
labomied in this eaguiry: 10 the managements of the
asbestos factoricx for arranging acvess to their records:
to Miss Joan Wallord for statistical assistance, and te
Dr. J. C. Giison, Professor R. S. F. Schilling, and Dr. W.
Smither for their advice-and help.

The contents of this paper were communicated 10 the
Conference on the Biological Effecis of Asbesion,
arranged by the New York Academy of Sciences in
October 1964, and will be published in 2 shorter form
in the proceedings of that conference.
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APPENDIX
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APPENDIX (raniinard}
CIGHTY-THRLE PATIENTS WITH MESOTHELIAL TUMOURS
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. =1 Tissue
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38 | Perivomeum | F 1290 | 1921 ) 2 1960 | Nesromy | Ponitve | Negative 24 ) Musband Teeeman and evesw
* 1sbestos facrory
33 | Meurs F 1916 { 1930 4 1961 { Necropmey | Negovive | Negative H Husosnd 32  docker: [rea
handied "= hite’ 3rdeios
¥ { Plcurs MM 1919 | 1928 2 | 196} | Biomy NiA NIA 13 Elder sisier worked 3s spn
. ashestos faciory and suifler
. - ) . N 31D
. 32 | Meurs . F 190G | 1941 s 1963 | Biogsy NIA NIA 13 DPaughier worhed inawbesten
H . . for $ yean; pavent wash
{ . aseralit
: M | Peritoncum | F 889 | 1912 [ I8 | 1961 | Niapay NIA NIA 1% tlinnamd raiimay carriage !
) - - lingd crmparimenis with 2
: - Weeng; work clothey wa
home
Section D: Neighdowrhood cases
44 | Meurn F 1905 | 1915 7 | 1949 | Biogsy NiA NIA 3 Lived withia 1 mile of rre
of asbesios (aciory
48 | Pleurs M 1922 | 1922 | 16 | 1960 | Biopsy Nia NiA 34 Lived wubm § mie of pre
. . . of asbewios factory
42 | Pleuna 4 1589 {1913 ] 43. | 1961 | Biomy Pritive | Negative 13 Lived witin 100 yasds of
. wie of aspencs {actory
50 | Maurs F 1903 | 1508 6 ! 3961 | Biopmy NIA NiA 13 Lived wuMn § mile of ol
. . - asdesos facrory
43 | Memn F 1908 | 1913 3 1961 | Biopry NIA NiA 4 Lived within 3 mile of pre
: * of asbesioy faciary
e 471 | Meunn F 1957 { 19317 | 10 | 1961 | Biomy NiA NPA 1] Lived =amn 200 yards ©
site of 3cbesies {3ctory
& ] Pirurs ¥ . 11199 ] 1907 6 | 1962 | Biomy Negative | Negative s Lived muoe § mie of w!
» aspeus faciery
. b4 Pleura F 1299 | 1907 ¢ | 1962 | Biomy NiA Nia 12 Lived within ) mile of o
. soescas factary
4% | Plewrs F 1990 | 193§ 32 | 1962 Biopsy NIA NIA > Lines wumn i mile of pr
' . of aspesion {acrory
43 | Pleurs F 1900 ] 1913 7 1962 | Biopsy NiA NiA L4 Liveg sadsn ¢ mue of
. of asbeues factory
“% | Meurs 1907 | 193 7 1963 | Biomy NiA NiA ? Lived =umia ¢ miie of
. : R N of asbestos lactory
% . Secrien £: Ne hisiory of remart wiih asbesing
e ~ 4% ] Meura F 1900 : 1947 | Nectomy | Positive Negative 7. Warked 3% numsemaid ir
7, of gas woris m Eau
R - 23DEItOY InsuIdLion usec
{’qg 6 | Peritoneum | ¥ 1902 - | 1954 | Neeroosy | Negatne | Negative 5 Snonnand.ymss  3nd
‘.a"-'.‘.; lived ilfovd area
_.(L\ 4 Plewa - 1393 1954 | Riomy NiA NiA ? Baker's raundsman, srer
s . Jabouret, publicsn ot
‘;-{' - . Ez3t End of Londen
W Peurs 4 1399 | 1938 { Bioosy NIA Nia b4 Munuaions sorx before
. . hen  honnewiie: lincs
. ‘ Aboey, Baset
Peritonewm | F 1904 1955 | Neeropsy [ Negatnxe | Negarive b4 Taitoress and housewn
° l . End of Longon
Pleurs Tt M 1599 1935 | Necrovry | Negane | Positive 3 Empioyed 24 fnieman 3
: ‘Bechion 31 worky
rersnieny  dikharging
suje of chest follvan
. ' : . 1923, acute chevt anl,
g JUDMQUENY  \OTICLL
. gererior3igsg Srom 1hay




< \SOTHELIOAA OF PLEURA fUtc s imu wnewus o )
APPENDIX  {(rantinevd}

CICHTY-THREL PATIENTS WITH MESOTHLLIAL TUNOURS .
— '
| Durae TFathes .
Year |, ion Ashesiar lopseal Survival
o Year | of ol | Year How Sledies | Trodemes from .
o ary Ses | of | Fuat {Capo-| o Ding- in Lung of As- fenrsal Relevant Hislary . .
bt our Birsh |Espo-) sure iDeath] nosed Tiwve benosn | Symmams
ure '(nan)i m Lung | (monthsy
Tiasue
T Pethoneum | M [ 1913 ! 1935 | Mopay NiA NiA 3 Merehant seaman, cargnes frnm S,
H ' . M - Africa [¥30+32 no dcfimce evedencs
‘ - - of Conlict wilh 3wDeuos; suRees N
H " gemlr smployed on cross<channed
) R aty ! . e
.t pewra M | 1904 . 1956 | Biomy N/A NiA 12 taraucer 3nd builder, Anally eme .
. mioyed in tuaneling; hived in Dt
i i . E€nd of London
i | reura F [ s . 1937 { Siomy | NiA N/A " Emnioyrd remaking old 13¢ks in
P O Bow, previnus content of 1achs not
IN R . : xscer1iained; bved Eass End of .
i N London . .
b : Pleusa 1 ] 1957 | Diepey NI NiA 11} Garage hand, chaviicur, mechanns R
f 3 liney Wistseriammuse and | prang -
I H Peuss 13 1998 '. 1 1952 | Diomy NiA NiA é Watked as  ponuing  fea et
: : . hefore maeraage, then a3 housewife
‘ nm'{l4 desth: hved E3st End of
. on
7 | Periconeum | M | 1579 | 1958 | Biomy NIA NiA 3 Swereatyner  and  printer;  lived
i N originally in East Londoa, ihen
i . moved 10 Inwwich
2 1 Plewma M| 13% . 1999 | Biomy NIA NiA iz Varn Doy, resuiasr army, cutier and
' T grinder: Ined N.E. London and
. . Vapernham
3 | Meurs 15} 1904 1960 | Biopwy NiA Nia 1} flrwilayer. cemwcar wosker, weate
. l . . man; hved Las ling of Landim,
' X . moved (o Mamauly, Casex an 1931
3 Pewss M 1960 : 1960 | Necrepuy | Negatise | Negative £ ] Futer and wurmner; lived princinaily
. in East Eng of Loncon
» | Pews M 119 : 1960 | Necrogty | Positive | Positive ? Cotoured S. Alrican mcrehant saae
. N man, soker at plass  facrory;
1 potsidie erniact with asbesios
i - S. Afriea or 2t se»
PMeurs F 1357 H 1962 | Necropsy | Negative | Neqative 1% Lived uaul mzn-;g& in' Waie, then
. . E. 1 G e ;n . 4.
Pleura F 1388 1962 | Biopay Negativa | Negative 0 Macnririst  of  czlivioid  collars.
. i housewile 3nd canteen worker:
4 + . fivedt Exs1 London
7 Petitocum | F 1398 ) 1962 | Biopry NiA NiA 0 Machimis in Rosiery trade, Nottings
‘ . . h::z. housewi{¢; mored 10 Londos -
¥
ws M | 1388 (962 | Necvomsy { Negative | Negative 2 Labourer, merchant  seaman,
. . 4docker, carred only meat
neneum | M| 1913 H 1963 | Necrorsy [ Negauve | Negative 4 ApBrenis ponier, dzrman, cook,
1 and puteher. Far I8 vears hefoce
: : . de3ih lived Ezst End of London .
A7 L euna F 1297 e 1963 | Biopsy NIA NIA . > Dreasmaker and dhousewife; lived
' - ( . E234 End of Londowt then Samenet
% ! Meyrs MO 1902 { 1963 | Biopsy N'A NIA 24 Siced evecior, army. stegi erccing
t H . .| 1abourer and porsers iwved East
H . . . End of London .
@ ) Pevitoneum | F | 1908 - 1964 | Necropsy | Negative | Negarive a Emoioved 33 macker in nharmas
3 . . ceutical firm for (2 yean, then
: . . housesife unni deall; Ined 18
' d . R "t Dogenbam | :
3 Peuna M 1392 - 1964 | Necroosy | Positive Negacive 2 Fishcrman, fireman. docker, 1915
H i 39 3¢ Tilduey docks, firsman and
) H finsily sworeaceper: contact wnh
H R abesios not mrodase at Tibury
! 1 docks; lived Tiibury area
Srcrinm F: L'aereeed coses .
M | Pewna [ 4 129 | 1917 | Necropsy b Penitive Not ttaced
3 ! Peura at 1363 1922 | Necropsy | Neganve | Negative No¢ (raced
s .
1 'l Meury ™M 1 1928 { Necropsy { Negarive | Negasise Not iraced N
W . Meuny M 1900 1 1936 | Nectopay { Negative | Negative Not tracwed
£ Mo M {1 i 1 1938 | Necropay ( Posive | Possrve - Not traced
¥ . Perivwwum | F 1" 19453 | Necropy | Positive Pemarive No¢ (raced
N
1wy R 1278 1953 | Nectovmy | Positne Pruve Neow iroend
] . : 1

NIA =~ tissue not available.
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