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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 to asbestos. The series consisted of 41
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 1950 and 40 (48%)) between 1960 and
1963,

In 76 of the series {ull occupational and residential historics were obtained. Forty (52:6°7) gave
a history of occupational or domestic (living in the same house as an asbestos worker) exposure to
2sbestos compared with nine (11-8 %4) out of 76 patients from the same hospital suffering from other
diseases (p < 0-001). None of the 17 suspected cases >f 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 domestic
exposures, 30-6%, of the mesothelioma patients and 7-6 %, of the in-patients with other discases
lived within half a mile of an asbestos factory (¢ << 0-01). Out of the 31 patients with occupational
exposures only 10 were in jobs scheduled under the Asbesios Regulations of 1931. The interval
between first exposure and the development of the terminal illness of mesothelioma ranged between
16 and S5 years.

In 47 patients in the mesothelioma series, lung tissue or sputum was available for examination.
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In 30 (62 55%)), either asbestosis or asbestos bodies were present.

In recent years, the association between exposure
« asbestos dust and cancer of the lung and other
-alignant neoplasms has been the subject of much
~search (lzading anticle, 1964). Wagner, Sleggs, and
\farchand (1960) described the occurrence of meso-
elioma of the pleura in those exposed to crocidolite
wbestos in the mining districts of South Africa, and
tis has stimulated further studies of the occupa-
ponal histories of patients suffering from this tumour
Owen, 1964; Fowler, Sloper, and Warner, 1964).

The present investigation concerns patients in
vhom mesothelioma had been diagnosed at the
tondor Hospital during the past 50 years. After
saminmg the necropsy and biopsy specimens held
= 1re patr ~logy department, Hourihane (1564) con-
“mmad a craznosis of mesothelioma in 83 patients,
Jfwhom <) were men and 42 women. Thirty-one of
‘a¢ men tac pleural wmours and 10 peritoneal;

among the women, 25 had pleural 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 suniving 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 zge of 55 (Table 1).

Clinical Festurcs
The ward notes of 65 of the paticnts were available

and give a picture of a disease with a consistent
symptomatologv Among thase with  pleural
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40,8 27 DIATH OF &3 PATIENTS WITH MESOTHELIAL
TUMCGURS
M Female
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- 3 44 13 [l e
: P 51 1o

LM Jur-, i7¢ J0mMmonest Presenting symptom was
t-=2 -ap' 1 c st of extreme shoriness of breath due
1 tr : (rraton of a massive pleural effusion. Pain
was = prorinsnt feature. either described as a dull
a:he. simet Tes due to insasion of the ribs or
verle e, ¢ 7 vmetimes sharp and radiating, sug-
gotimg “er.e molvement. Tumours ia the chest
wail were not uncommon, occurring either in
prov: Wt of=r230n scars or by direct invasion of the
c=23r wil. Thre symptomatology of the peritoneal
IWre ars was rmore vaned. 1n some patients the pre-
sl g s»rpiom  was pain on defaecation or
oot D.quse upper abdominal pain was very
conr-or. ard saelling of the abdomen due to ascites
azs :iwivs prasent terminally.  The methods of
treat-mer inchuled paeumonectomy, decortication
Ot e lu- g, Zeep x-ray therapy, instillatios of radio-
ace gl anl oviotoxic drugs. They were used
al:e or n cormbination but had litde effect on the
0.~ v the d'ease. Half of the patients suffering
frc=1 ~le.ra’ mesotaelioma died within one vear of
tne ¢ -2 of symptoms, a funther third within two
Le2°h. ARI 0- iy une patiert sunvived for more than
three ez, T:e course of those with peritoneal
turon-s iprzired 1o be equally rapid. Eight of the
na‘erts ew w thin six months of the onset of
< rpteme,

Sowrces of [nfurmation on Occupation and Residence

[- ad. or ¢ tae ward rootes, some of which gave

JoKel <2002 aral kostories, there were three other
wourtes 00 vration: the patient's general practi-
arz- therz. oéy of an asbestos factory in the area;

irter.iews with patients or their
CumiLinD relaines,

As e iy steT, peneral practitioners were circulated
with 2ar expiz=atecy letier ashung them to complete
2 fem =i =g deuwils of the occupations of patients
2=d ther mmediate relatives. Within two months
£€° of tr2 ¢actors had replied. In two cases a
= thart Lronc » 2 exposure 1o asbestos was revealed;
1= 015275 tie nae and address of a surviving relative
were gi2n. st in the majority the doctor was unable
1: gz ~=“i=aticn because, on the death of the
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patient, the notes had been returned to the local
executive council of the National Heal:h Senice.
where they were destroyed within a peried of three
vears.,

In one of the asbestos (actories a file was kept with

detailed records of all employees since it started in
1913. The names of all patients were chccked with
these files. Nine men and nine married women (after
their maiden names had been asceriained from rela-
tives) were identified without difficulty. The exact
dates of employment 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 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. 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 least an hour. To recall events
of 30 or 40 jycars ago it was often necessary 10
explore 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 paticnts suffering from other
diseases were investigated. .

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

The second group were those who had originally
been filed in the pethology depanment of the
hospital as cases of mesothelioma but in whom the
diagnosis was subsequently 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, attempis were
made only to trace the three survivors in this group
and the 14 who died after 1950.

The in-patient series, already descnibed. were _all
admitted to hospital in 1964. The paticnis with
mesothelioma were admitted 10 the same hospital
over a period of 47 years during which therc might
hase been a substantial change both in the residential
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MESOTHELIONA OF PLEURA FOLLOWING EXPOSURE TO ASBESTOS

saas and social classes of patients attending the
orcun Hespital. Thus, a third group of patients
«1 Liken trom the hospial records matched by
aic uf admission as well as date of binh and sex
« th the paticnts in the mesothelioma series.  Their
aices of residence and occupations were extracted
iv comparison with those of the in-patient senes.

Results

Dezails of the 83 patients in the mesothelioma
wies are giver in the Appendix. No information
c~ut past domestic and occupational histories was
palable fur seven patients. Among the remaining
= W (S1:6 ) garve a history of exposure to asbestos
smpared with unly nine (11-8°,) of the ‘in-patieat’
1o 1Table 2) The difference in this proportion is

Tasete 2
PATIE

«pL> OF FNPOSLRE TO ASBESTOS OF 76
w.TH MESQTHILUIOMA AND 16 IN-PATIENTS WITK OTHEK
DISEASES
Meswhehoma ‘In-patent’
Tiee U wre Serwet Sermm
No ( Se : No. %
Foratced st oo anbeviow " | {
RN . {oa

_-,‘,.(:.: N R [ B ! ! i V3
(o ed 41-.:1:: s heyion b !
T e e 4 L3 1 ( 13
PR I N ) || g (| tos l 4 | s$)
e I B )
Ftes tord ~ asbestn | § .

] i ¢ . - T 026

ot o , ' ’
(SRt 114 4 1o ] v

pSideny L A (TP
.

Pow tf ev~ -utty L0 AshEstos 0 metotbelioma series verius
PETIRY 2  PEIFET 7 SRTETI OF o F YT Y TR T - 4123

A - 271, r < 0004

3¢ 2 warey T rescithel.oma couid not be fraced and sre ominted

B I IT Y

webisticaily highly sigmificant (x* = 27115 p <
U0t . This result is unlikely to be unduly influenced
m the two groups of patients not being matched for
var of adrmission to hospnnl since there was no
srnificant difference either in the areas of residence
». tn the occupaiions of the patients admitted in 1964
;-.d those admitied between 1917 and 1964. Com-
saricz the confirmed and rejected patients in the
~esctheitoma group who died after 1950, 36 (50°;)
& 1~¢ confirmed and none of the 17 rejected cases
e a history of exposure 1o asbestos (Table 3).
Tus diference is statistically highly significant
v = 11 83; r < 0001).
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EXPOSURE TO ASBESTOS OF CONFIRMED AND REIECTFD
CASES OF MLSOTHELIOMA S’LclVIVIN(a AFTER JANUARY

Dugnous of Mesorhelioma

Eaposere (0 Asb ll
i
{

Confirmed | Rejecied
Expoeure posive E 73 i [
No nork or dormasiix comtact '
found ’ 3s i 16
Uniraced ] 1 I

= 1183 ¢ <0001

Mesothelioma Series

Occupational Exposures.—There arc details avail-
able for the 18 mesothelioma patients who had
worked at onc asbestos factory which used croci-
dolite asbestas with small amounts of chrysotile and
first introduced amosite in 1926. Eleven siarted
work before 1933 (the year when the asbestos regula-
tions controlling the manufacture of asbestos goods
and the protection of asbestos workers became
eflective), 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 thev
used arc shown in Table 4. Ail of the 17 for whom
details were available had used crocidolite asbestos.
Five of the occupations listed are not scheduled as

TasLe 4

JOBS OF 17° PATIENTS WITH MESOTHELIONMA EMIPLOY LD
AT ONE ASBESTOS FACTORY

!
Ost:l.-:ll!::’n ! Job Male | Vemale Material
, Souining [ ! 4 . Crocidolie -
; Carding | ] ; \ i Crocilolite
Subsect 1o i Clothng and ! ' " Crncidolie,
regulations ) wcaving ] chrysatle,
ame
| Disintegrating ; ‘ Cmcul’::l':lc.
, and opeming b4 : ] ‘ chrysoule,
: $ L amuane
Filfm m-;n}; {
or A.R.P. i
maski & 2 [ , Crocidofite
Nnufmurmll ’
cfvr:for:nd .
poe insuls- ;
won ! 1 t { Crocidotie
No't‘:a‘:m [ Mn-ullauv:u‘ \
trors brake
Wnings 1} i 0 | Crocidolue
Rubber com- I Crocidohie,
pounding ; [ ] ] | chrysntsie
Geners) i ‘ Crocidolie,
tabourer , ] 0 | chrysotle,
| &mosie

*Employwent hatory not svallable for one female patient.
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gasue was available in only four patients
by living in the

of asbestos factories. In two,

patients in 1he mesothelioma serics and five (1:6%) nes ; ) e
i the n-patient’ series who lived within haif 8 sshestos bodsa were present in lung tissue but there
of an asbeues factory in the srea (Table 6). The wsno evidence of asbestons. o
differense i0 the proportion of patients 0 the two b
swries w0 lived in the vicinity of ihe factory a'm? Tamzd
nad no owKT exposure t¢ asbestos 18 statistically DENCE OF ASIESTOS " o o o
sgnificent (=185 < 00 EVIDERCE  BF UESOTHELIOA TEs < Lut-‘é‘n“‘”sdé &N
SPUTUM AVAILABLE FOR EXAMINATION -—d
Date of First Exposure ;nfd lnlerv;lw Befo;ewbaﬂ " gm‘_’“d s o Abeio r — :\D,
ia Mesathelivma Series. —Fifty-one and women on &_____-———_____...__.-""“‘ sng Tisve
had been exposed 0 asbestos, inchuding those who acasiss | Poens Abaers ) ot Ruanobe o
ned near the rmain asbestos (acory. The duration  poier — Py \ = o
of exponure varicd widely. ranging from two months B:g:; \ : l ' i 5
10 Oser S vears. The intersal between the first
4 16 and 53 years Tousl X % ¢ 1 { "

caposare and death varied between
Amang the group of factory
ure was probably heaviest, the
11 was Jongest amont t

group living in the neighbourhood of the asbestos
facicries, whert exposute 10 dust was bly
lowest. Table 7 shows the mean age of each group
at fisst exposure and the mean of the interval before
death ir each proup. Although the tength of interval

(mean 375 years)
workers, where €xpos
intenal was shonest.

Tasrt?

AliaFion BCTWEEN TYPEOF EXPOSURE AND LENGTH
ALLATINAT nerone DEATH I3 YRANENTS IN
T O OTHELIOMA SERIES

|

\
B Mean Age 81

v of Exposure e First Eaposure
, (years)
Yoo w0tk ] 228
[o PR L] e
Ligpers and insulalors [T 13-4
[ nerghbour-
" 8]

Zownd Nt otaciory
e

waried hetween 294 and 486 years, ihe mean age at
ccatn showed less vactation; it was SO-6 years \n the
eroup of factory workers and between ss and 57

aeans the other gTOuUps.

Bodies snd Asbestosis in the Neso~
thelioma Series.—Of the 33 patients in the meso-
thelioma  Series. lung Ussuc Wwas available for
c\aannation ia fony-three. In four other patients,
ail certified 88 suffering from asbestosis, with no lung
ti--uc araitable, examination of sputum during life
bodies (Table ).
bodies and histological evidence of
found in 15 of the 24 (actory workers
further five showed evidence of either

Asbestos

Both asbestos
2¢bestosis were
ar.d laggers. A

asbestos bodies of asbestosis.

Among the 12 patiems in whom no definite contact
with asbestos could be established, there was ane, 3
t scsman from South Africa, whose fungs

bath asbestas bodies and asbestosis: he may

ve had contact cither in South Africa of at sea.
but his early history could not be established. There
were three others in this grovp who had asbesios
bodies in lung tissu without evidence of ashestosis.
Of the seven patients whose hisiories could not be
traced, three had asbestos bodies and histological
evidence of asbesiosis and one had asbestosis alone.

Discussion

in the mesothelioma series there arc 25 patients in
whom no evidence of any exposure o asbestos could
be found. A chief source of information was a
history taken {rom 2 surviving refative. A SUrprising
amount of inf ormation was obtained, but in some of
{hose interviewed the memory may have been defec-
tive of they may aot have known of short periods of
exposure during the youth of the deccased.  For
examplie, one of the patients was &\ entually identified
as having worked at a large asbestos factory {or two
months in 1941, This was before he marricd, and
his widow did not ynow of this episodc. ft is of
interest that asbestos podies in the lungs were found
in only four of this group, and it scems probable that
among the remainder there werc those who had hac
no exposure 1o asbestos.

In the mesothelioma serics of paticats, both in
dustrial and non-indusirial exposures were recog
nized. Among the men the exposure Wwas prt
dominantly industrial; 22 worked in asbesit
factorics Of as laggers. \wo were exposed at hom
and one lived near he asbestos factory. Among tl
women only 10 worked in asbestos faclories, and




2h6

furtreer 7 Lad non-indusrrial exposures, seven in the
hame a-d 10 Eving near asbestos factories.

Tr2re is n> eidence that the patients with
pertt ned temaurs diTered in their type of exposure
from the paz:enis with pleural tumours. The propor-
ton of pesitice findings of asbestos bodies or
2:79¢%:10% > was sim:lar in both groups. A higher pro-
pooic noof women. paruculary among the factory
waraers. was alectied by pentoneal tumours, but the

d Terznxx between the sexes was not statistically
Shxminlerl.

The recert increase in the number of patients

zeeines al the Fospiial may be partly due to an
iIniree el tnierest 17 mesothelial tumours and partly
te the J:ng irierval berween first exposure and
de . pren: of the tumous. Those exposed between
15:€ =02 1925 rmig=t be expected to die from about
1650 or.arZs. Asbestos imports to the United
K gour by g rounted steepiy since 1932 (Leathart,
19°4) 912 1~ Lw~ are more widely diversitied in
inzasimy Tz a-creasing proporsics of the popula-
HEY cnpoed 10 asnes:ds dunng the past 3O years
M. D¢ evpedind 10 give fse to an increasing
acurren o° mesothelial turours.

The chiice of groups for companson with the
meotheloma series of pauents was not ideal. The
aumber of palients it was possible to trace in the
‘re ected’ seres proved to be very small. The ‘in-
Davisnt’ serie<. although matched for date of birth
znd se, ¢ Tered rom the mesothedioma series in that
all were aimitted to hospital during 1964, Neither
of tnese gouns could be inteniewed without know-
ledgs ¢! e disczse from which they were suffering.
This could have red 10 bias with under-reporting of
exposure W asbestos in the in-patient series. How-
ever, ir the "1=-patient’ series the actual patient was
inteniewed, and more detailed and reliable histories
were obtarsed than was possibic from the relatives
of those w0 had died of mesothelial tumours. There
was no evidence that, because of their more recent
admission to bospital, the in-patient series was less

Appendix opposite
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likely than the mesothelioma series to work in con-
1act with asbestos or (o live in closer proximity to
asbestos factories.

There seems little doubt that the risk of mesc-
thelioma may arise from both occupational ané
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 been found ia the population Jiving near
an anthophyllite mine in Finland (Kisviluoto, 19600
More evidence is required of an increased risk to the
population living in the neighbourhood of asbestos
factories or other areas, such as dochrards, where
asbestos is used in quantity,

We should like 10 thank Dr. D. O'B. Mourihane forf
his co-operation and for making the results of his
investigations available to us.

Qur thanks are also due to Profasor C. Wihon.
Professor V. W. Dix, Dr. N. L. Rush:, und Mr. G.
Flavell, F.R.C.S., of the London Hospitat anJd Dr. C. P.
Stiver of St. Matthew's Hospiwl for permus<ion to inter-
view their patients; to the gencral pracistioners who col-
laborated in this enquiry; to the manageinents of the
asbestos factories for armanging access to ther records:
to Miss Joan Walford for statistical ass.tance. and to
Dr. J. C. Gilson, Professor R. S. F. Schill.ng, and Dr. W.
Smither for their advice and help.

The contents of this paper were communicited (o the
Conference on the Biological Effecs of Asbestos,
arranged by the New York Academy of Sciences in
October {964, and will be published in a shorter form
in the proceedings of that conference.
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