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In recent years, the association between exposure
to asbestos 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 occurrence of meso-
thelioma of the pleura in those exposed to crocidolite
ashestos in the mining districts of South Africa, and
“* this has stimulated further studies of the occupa-
tional histories of patients suffering from this tumour
(Owen, 1964; Fowler, Sloper, and Warner, 1964).

The present investigation concerns patients in
whom mesothelioma had been diagnosed at the
London Hospital during the past 50 ycars. After
exemining the necropsy and biopsy specimens held
in the pathology department, Hourthane (1964) con-
firmed a diagnosis of mesothelioma in 83 paticnts,
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the men had pleural tumeuars and 10 peritoneal;

«  of whom 41 were men and 42 women. Thirty-one of

among the women, 25 had pleural and 17 peritoneal
LuIMours.

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
1930, 33 between 1950 and 1959, and the remaining
49 in the past four and a half years. The youngest
patient died at the age of 33, and nearly hait were
dead before the ave of 55 (Table 1).

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

arl give a picture of a disease with a consistent
syinptomatology Among  those with  pleural
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AGE AT DEATH OF @t PATIENIS WITH MESOHETIAL
TUMOURS

3 Male ' Female
Age (31 | —— \
. No ’ % | Ne. | ..
S —_ —_—

T 2 49 ’ 1 | 24
35 7 i 171 6 141
45— | 15 6 9 21 4
S5y 10 He 18 } 429
68 7 17t i 8 | [FAY

tumours, the commonest presenting symptom was
the rapid onsct of extreme shortness of breath due
to the formation of a massive pleural cifusion. Pain
was a prominent feature, cither described as a dull
ache, sometimes due to imvasion of the ribs or
vertebrae, or sometimes sharp and radiating, sug-
gesting nerve involvement.  Tumours in the chest
wall were not  unconmwmon, oceurring  cither in
previous operation scars or by dircet invasion of the
chest wall. The symptomatology of the peritoneal
tumours was more varied. In some patients the pre-
senting symptom was pain on defaccation or
micturition. DitTuse upper abdominal pain was very
commen, and swelling of the abdomen due to ascites
was always present terminally.  The methods of
treatment included 'pncumoncctomy, decortication
of the lung, deep a-ray therapy, instillation of radio-
active gold, and cytotoaic diugs. They were used
alone or in combination but had httle effect on the
course of the disease. Half of the patients suflering
from pleural mesothelioma died within one year of
the onset of symptoms, a further third within two
years. and only one paticnt survived for more than
three years.  The course of those with peritoncal
tumours appeared to be cqually rapid, Eight of the
patients died within six months of the onsct of
symptoms.

Sources of Informution on Occupation and Residence

In addition to the ward notes, some of which gave
good occupational historics, there were three other
sources of information: the patient’s gencral practi-
tioner; the records of an asbestos factory in the area;
and personal interviews with patients or their
sursiving relatives.

As a first step, general practitioners were circulated
with an explanatory Ictter asking them to complete
a form giving details of the occupations of patients
and their immediate relatives. Within two months
659, of the doctors had replied,  In two cases a
hitherto unknown exposure to asbestos was revealed:
in others the name and addiess of a surviving relative
were given, but in the majority the doctor was unable
to give information because, on the death of the

\

patient, the notes had been returned to the local
executive council of the National Health Service
where they were destroyed within a period of thye
years,

In onc of the asbestos factories a file was Kept with
detailed records of all employees since it started in
1913, The names of all patients were checked with
these files. Nine men and nine married women (afler
their maiden names had been asceriained from rela-
tives) were identified without difficulty. The exact
dates of employment of these 1§ patients and the
jobs they had done were obtained from the records
of the factory.

The four patients alive at the beginning of the
investigation were inter jewed personally. A few
relatives were contacted by post, but the relatives of
68 patients were interiewed by one of us (H.T.) at
their homes situated mostly in the East End of
London. Notonly was an occupational history of the
patient, the spouse, sons and daughters, and father
taken, but past addresses were also recorded. The
interviews lasted for at lcast an hour. To recall events
of 30 or 40 years ago it was often necessary to
explore the residential and occupational histories of
ail members of the family.

<

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

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

The first group was selected from the patients in
the medical and surgical wards of the hospital during
the carly summer of 1964 (‘in-paticnt’ 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 twaken from a neighbouring  geriatric
hospital.

The sccond gioup were those who had originally
been filed in the pathology department of the
hospital as cascs of mesathelioma but in whom the
diagnosis was subscquently rejected on pathological
grounds by Hourihane (1964) (‘rejected series’). As
it had proved extremely difficult to locate the rela-
tives of those who died before 1950, attempts were
made only to trace the three survivors in this group
and the 14 who died after 1950,

The in-patient serics, already described, were all
admitted to hospital in 1964. The patients with
mesothelioma were admitted to the same hospital
over a petiod of 47 years during which there might
have been a substantial change both in the residential
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sreas and social classes of patients attending the

London Hospital. Thus, a third group of patients
aas taken from the hospital records matched by
date of admisston as well as date of birth and sex
with the patients in the mesothelioma series. Their
places of residence and occupations were extracted
for comparison with those of the in-paticnt serics.

Results

Detatls of the 83 patients in the moesothelioma
serics are given in the Appendix. No information
about past domestic and occupational histories was
nalable for seven patients. Ameng the remaining
76, 40 (52:6°,) zave a lustoty of exposure (o asbestos
compared with only nine (11-89,) of the ‘in-patient’
series (Table 2y The dilference in this proportion is

Taptt 2

N PES OF EXPOSUREL TO ASBISTOS OF 76* PATIFNIS
WITH MESOTHELIOMA AND 76 IN-PA TIENTS WITH OTHER
DISCASLS

i Mesothelioma ‘In-patient’
Type of Exposure | Series Series
: PN % No. o
Emploved at one asbesios | )
factory : i3 ! 3 .
Delnerad goods to tactory | I 250 ! 13
B — i
Employed at other asbavtos | i
factories , 4 s3 1 13
Insulators and lawgers ! 8 10s l 4 s3
Relatine worhed withasbestos 9 : ti R | { b3
Dockers handhing  ashestos i ‘ |
cargo \] i — 2 ‘ 26
, -
No histoiy  of work or i |
domestie expesure to ! ! ‘
o3, 478 ! 67 | 882

abestos

Positive eaposures o achestos n mesothelioma series  versus
POSItive histosies 1 t-patient seres
AE- o270, < 000
19even cases of mesothelioma could not be taced and are omitted
from this table,

statistically highly significant (vt - 271 p o
D001y, This result is unbhkely to be unduly influcnced
by the two groups of patients not bemng matched for
year of admission to hospital, since there was no
significant cdiflerence cither in the arcas of residence
or in the occupations of the paticnts admitted in 1964
and those adrutted between 1917 and 1964 Com-
paring the confirmed and rejected patients in the
mesothelioma group who died after 1950, 36 (507,)
of the confirmed and none of the 17 icjected cases
gave a history of esposure to ashestos (Table 3).
This dilference s statistically highly significant
(AP 1083 v 000D,

TavLe 3

FMEOSURE TO ASBUSTOS OF CONFIRMED AND REJEC [ED
CASES OF MESOTHELIOMA SURMVIY ING AFTER JANUARY
1950

| Diagnosts of Mesothehiomy
Eaposure to Asbestos
Contirmed \ Rejected
{
Faposute positive i 6 g 0
[ |
Mo work or domestic contact | !
found l 35 i 16
Uniraced t t ; 1

x? =: 1183, P -2 000]

Niesothelioma Series

Occupational Exposures.—There are details avail-
able for the 18 mesothelioma patients who had
worked at one asbestos factory which used croci-
dolite asbestos with smalt amounts of chrysotile and
fiest introduced amosite in 1926, Eleven started
work before 1933 {the year when the asbestos regula-
tions controlling the manufacture of asbestos £00ds
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

Tasiy 4

JOBS OF 17* PATITNTS WITH MESOTHELIOMA EMPLOYED
AT ONE ASBISTOS FACTORY

; T T 7
Statutory . o N e
Obhgations l Job ll Male ! Female ; Material
i
i Spinmng § 0 i 4 | Crocidolite
i s
- I ! .
%'(.\xdmg { 1 1 " Crouidolite
)
Suhject to | Clothing and ! ! Crocdolite,
regulations “ weaving 1 ¢ ‘ chiysotde,
' | ! amoesite
Disintegratmg { Crocidolite,
! i
' and opeming | 2 i | chrysotle,
i B . amoste
falter makiag t ‘
tor AR P i
i masks z i 0 ‘ Crocidohte
i t
‘ Manutacturing i
i ot pretoimed, i
! pipe msula- H
| von i i I | Crocidolite
Not subject to .\hn\lfacluringi |
regulations of brake
’ hinings Il i Q Crocidohite
i
| Rubber com- Crocidolite,
| pounding 0 1 chrysotle
General i Croadolite,
\ tahourer | i Y 1 chrysotile,
| i ! amosile

*Lmployment astory not avawlable fur one female patient.
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requiring medical supervision under the Ashestos
Regulations (1931,

Feur patients were working at other factorics
makimg all types of asbestos goods. One had been
employed in a wavon works sawing asbestos sheets
for partitions.  Except for one, a woman employed
in insulating clectrodes with crocidolite,
asbestos used in these other factories are not known.

The cight heating engincers and laggers were all
men. Three had been employed in dockyards on
ship repairs, two in various types of lagging, onc in
4 power station, one installing hospital sterilizing
cquipment, and one installing central heating. Alt
were consistently employed on this type of work for
more than 20 years, but, in some, exposure Lo
asbestos was intermittent.

Domestic Exposures.—The group of nine, seven
women and two mien, whose relatives worked with
asbestos, are of particular interest, The most usual
history was that of the wife who washed her hus-
band’s dungarces or work clothes. In one instance a
relative said that the husband, a docker, camie home

" ‘white with asbestos’ cvery 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 dicd of ashestosis. The press report of
the inquest states: ‘She used to return home from
work with dust on her clothes”. Her brother had
apparenily no other exposure to asbestos: he stagted
work as a shop assistant, then became a sawyer of
iron girders until 1948 when he woiked as a loader
of groceries in the docks for five years (but never on
dusty cargoes) and then retuined to sawing iron
girders. He died in 1956 of a pleural mesothelioma,

In-patient Series

Occupational and Domestic Laposures.—Two of
this series had woirked in ashestos factories and four
had been employed as laggers.  The husband of
another was employed at an asbestos factory for
three years, and two dockers in this Lroup gave
histories of handling asbestos cajgoes from time to
time throughout therwr working lifc.

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

Neighbourhood Exposures
In-patient  Scries.—The 36

of Mesothelioma and
patients  with  meso-

o

the types of
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Tane 5
DISEASE  GROUPS OF PATIINIS iN THE IN-PATIENT
SERAES
. No. with
Disease Group ngcr?lrs Exposure ta
Asbestos
Cardiovascular 21 ; 3
Metabolie 9 0
Reticulo-endothelial (rncluding
anaeniasy 8 2
Guastro-intestinal (excluding cancers) 6 2
Respriatory (encluding cancers) 3 0
Al neoplasms 8 i
Other 13 i
Totat 76 9

thelioma and the 67 paticats in the ‘in-patient’
sctics, who had nerther an occupational exposurg
nor a relative living in the home working with
asbestos, might have been exposed to asbestos dust
because they lived in the immediate vicinity of an
asbestos factory.

One factory, where more than one-fifth of the
mesothelioma patients were employed, opened in
1913, having been situated nearer the, centre of
London for the previous seven years. There were
three affected female patients living within half a
mile of the factory during the time it was in produc-
tion at its first site. When it opened they were
childven between § and 7 years old. At the present
site, there were cight patients living within a half-
milc radius of the factory. One man was born within
4 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 opencd. The seventh was 23 years of age and
remained in the same house until she died 48 years
later.  She is the only paticnt 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 years
old when she moved into the neighbourhood in 1915,
She dishiked it and, when interviewed, complained
impatvally about the Just fiom the asbestos factory
and the rats in the house,

TabLr 6

RESIDENCE OF PATILNTS WITH NO OCCUPATIONAL OR
DOMLESITIC FXPOSURE 10 ASBLSTOS

Lued Mare Than
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Lived Within
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|

i

H

|
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i No, ! Cu I No l % |
N S SR o |
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. {
e — b —_—
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‘ Thus, ameng those with no occupational or Lung tirwuc was avapabic 1 Qiky S8
IN-PATD e zostic exposures Lo asbostos, there are 1 (30-64;)  exposed erther through relatives or by living in the
fnts in the mesothclioma series and five (7-6°7) neighbouihood of asbestos factorics. In two,

“ U Ne e e ‘in-paticnt’ scries who lived within half a mile  asbestos todies were present in lung tissuc but there

Fapowiene  tan ashestos factory in the area (Table 6). The  wasmno evidence of asbestosis.

T Asheurs
"! T Teence in the proportion of patients 1n the two
! ¢ s who lived in the vicinity of the factory and had TABLE 8 £
: N J no other exposurc to asbestos is statistically ’ 57
' 3 ; 2 ’ LVIDENCE OF ASBESTOS BODIES OR ASBESTOSIS IN .
i a aificant (}* = T-85: ¢ = 00n. EVICRSES OF MFSOTHELIOMA T LUNG TISSUE OR =R
. 1 . SPUTUM AVAILARLE I'OR EXAMINATION b
. 1 .
Y Date of First Exposure and I[nterval Before Death “n o) of | Asbestons of e mowios Dodrs
_l_____i__ 1\Mesothelioma Series.-—Fifty-onc men and women Contact L——r U Lun/'\; Tilﬁsgt‘:
— . . g t J
. been evposed to asbestos. including those who  Advettos resent \ sent not Avauladie
. . . ~ - H - ” . . M PRSI e et it o T _,___._—-—__________-——————__.
in-patient’ \Aed near the main :}sbcstos fa.ctmy. The duration 5o, P " "
al evposure {exposuie varied wndcly,‘mngmg from two months N‘;’i;‘i‘!c% \ : g ' 1(3)
wking wih O 50 years. The interval between the first !
between 16 and 55 years Total \ 30 \ 17 \ 36

Destos dusy | osure and death vavied
inity of an  ~an 37-5 years). AmMONg the group of factory
i arkers, where exposure was probably heaviest, the . . .
srval was shortest. It was longest among the .Amongthc 12p‘atlcnlsm whom no definite eontact
woup living in the neighbourhood of the asbestos with asbestos could be cstabhshcd‘, 'thcrc was one, a
“qorics, where exposure to dust was probably merchant scaman from Sputh Africa, w}}osc fungs
mest. Table 7 shows {he mean age of cach group showed both asbcstgs bo@xcs and asbcs.tosxs; he may
4fiest exposure and the mean of the interval before have had contact either in South Alrica or at sca,
“1ath in cach group. Although the length of interval but his carly history coul.d not be cstablished. There
© - : were three others in this group who had asbestos
bodies in lung tissue without évidence of asbestosis.
Tane7 Of the seven patients whose histories could not be
traced, three had asbestos bodies and histological

‘N CTYPE OF EXPOSURE AND LENGTH ' > -
1ORE DEATH IN 51 PATVIENTS IN evidence of asbestosts and one had asbestosis alone.

OTHELIOMA SERIES
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There were
thim hall a
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SHLATION BETWIE
“IF INTERVAL BY
: M1

cinained at
SOV ! . N
s 1Wwere l ‘ 1 Mean Interval Discussion
vaaen the l Nean Age at between First
of dwe and Type of Exposure 4 No, ‘ Fiest Exposure Exposure and . . s
=5 | : (years) | Death 1n the mesothelioma seres there arc 25 patientsin
J 48 VCArs | | {years) . N
W nenl —— \— ,._iﬂ‘_,__‘_k",__e” whom no evidence of any exposure to asbestos could
. HA - Ty \or} 1 ~9 2 . " e .
Cin \L;[ e tory worh P2y 23 \ M be found. A chief source of information was a
' Ml ;! N . . . .« .
- sham wgsers and in\}\gntms | s i 156 ,‘ 334 history taken from a surviving relative. A surprising
CUro W I - B . R .
(ic”““lf“) L i oy ‘ " \l 8s -; 486 amount of information was obtained, but in some of
our “;‘“’ those interviewed the memory may have been defec-
¢ o wes tive or they may not have known of short periods of
! 2ver . . -
, an -!;]“: waried between 29-4 and 48-6 years, the mean age at exposure during the youth of the deceased.  For
ad . . . . . - . . .
mplal » Jeath showed less vaniations it was 50 6 ycarsn the example, onc ol the patients was eventually identificd
) aine . .
plained goup of factory w orkers and between 55 and 57 as having worked ata large asbestos factory for two
months in 1941, This was before he married, and

s facton , .
: “years in the other groups.
his widow did not know of this episode. Tt 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 whao had had

s

Ashestos  Bodies and Ashestosis in the Meso-
. telioma Series.—Of the {3 paticnts in the mieso-

mehoma serics, lung tissue  was available  for

samination in fouty-three. In four other patients, 1o exposure to asbestos.
In the mesothelioma series of paticnts, both in-

e
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i all certified as sutfering from asbestosis, with no lung

vy Te fissue available, examination of sputum during life  dustrial and non-industrial cxposures were recoxs
' able 8). nized.  Among the men thc cxposure was pre-

revealed the presence of asbestos bodices (T
N » Both asbestos bodies and histological evidence of dominantly industrial; 22 worked in asbestos
T . asbestosis were found in 15 of the 24 factory workers  factorics or as Jaggers, two were exposed at home,
and laggers. A further i and one lived near the asbestos factory. Among the

¢ showed evidence of either
asbestos bodies ot asbestosis. women only 10 worked in asbestos factorics, and a
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further 17 had non-mdustrial Cxposures, seven 1 the
home and 10 tiv iy near asbestos factores.

There 18 no evidence that the paticats 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
asbestosts was similar in both gioups A higher pro-
portion of women, puxt;culml) ameng the factory
workers, was affected by penitoneal tumours, but the
difference between the sexes was not statistically
significant.

The recent increase n the number of patients
diagnosed at the hospital may be partly due to an
increased mterest momesothehal tumours and partly
to the long interval between first exposure and
developmient of the tumour. Those exposed between
1915 and 1925 migiit be expected 1o dic from about
1950 onwards.  Asbestos imports to the United
Kingdom have mounted steeply since 1932 (Leathar t,
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 ceapected to give risc to an increasing
occurrence of mesothelial tumours.

The choice of groups for comparison with the
mesothelioma series of paticnts was not ideal. The
number of- paticnts 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 adnutted to hospital during 1964, Neither
of these groups could be mterviewed without know-
ledue of the discase from which they were suflering.
This could have fed to bias with under-reporting of
caposure to ashestos in the in-paticnt series. How-
ever, in the "n-patient” series the actual patient was
interviewed, and more detailed and ichable historics
were obtained than was possible from the relatives
of those who had died of mesothelial tumours. There
was no evidence that, because of their more recent
admission to hospital, the in-patient serics was less

BRITISH JOURNAL OF INDUSTRIAL MEDICINE

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

There seems itde doubt that the risk of meso-
thelioma may acise from both occupational and
domestic exposures to asbestos. Waganer and others
(1900) described patients with no eaposure other
thant Iiving as a ciuld in tne vicinity of the asbestos
mines. A high incidence of asbestos plaques of the
pleura has been found in the population hving near
an anthophyHite mine in Finland (Kiviluoto, 1960).
More evidence is required of an increased risk (o the
population living in the neighbourhood of asbestos
factorics or other areas, such as dockyards, where
ashestos 1s used 1a quantity,

We should Tike to thank Dr. D. O'B. Hourthane for
his co-operation and for making the results of his
investigations availuble to us.

Our thanks arc abo due 1o Professor C. Wilson,
Professor Vo W, Din, Dr. N. L. Rusby, and Mr. G.
Plavell, F.R.C.S., of the London Hosputal and Dr. C. P.

Silver of St. Matthew's Hospital for permission to inter- -

view their patients; to the general practitioners who col
faborated an this enquiry; to the manageinents of the
asbestos factories for arranging access to their records;
to Miss Joan Wallord for stanstical assistance, and (o
Di.J. C. Gilson, Professor R.S. F. Schilling, and Dr. W.
Snuther for their advice and help,

The contents of this paper were communicated (o the
Conference on the Biological Eifects of Asbestos,
arranged by the New York Academy of Sciences m
October 1964, and wiil be published in a shorter form
in the proceedings of that conference.
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st l«:mil:. ¢ : ! ' ! 1 housewife until death; lived n
ased a0 : ' 1 ' : : N Pagenham
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