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ASBESTOSIS AND PRIMARY INTRATHORACIC
NEOPLASMS

Willlzm D. Buckhanan
Ministry of Laiour, London, Great Britain

The purpose of this paper i to describe one aspect of a study, which
has teen continued over many vears by the Medical Branch of Her Majes-
ts's Inspectorate of Faciories «f the Ministry of Labour, of infermation on
certificates of death relating to certain conditions which although not noti-
fizble 1o the Inspectorzte, have or may have an opccupationz]l causgtion.
Among tnese conditions is finrosis of ithe lung including preumoconiosis
in general and asbestosis in particuiar. In such cases, note Las alsu been
made of any coineident lung pzthology.

Early References Assceiating Asbestosis and Malignancy

From time to time since a Departmental Committee on Compensation for
Industrial Disease’! first zad the possibility of zsbestos causing lung disease
brought to its attention in 1909, my Department had shown interest in the
matter but with no very definize conclusion emerging. Recognition of sev-
eral cases of lung fibrosis in zsbestos workers in the late 1920s, however.
left little doubt as to the reszlity of the hazard. and in February 1928
an enquiry was initizted, the medical aspect being undertaken by my
former chief, E. R. A. Merewszther. The findings were the subject of an
official report® issued in 1920. in which year Merewether® also published
a review of the conditicn and an account of his investigations. Up to that
time there appeared to e notrhing to suggest malignant disease as a com-
plicating factor.

Credit for the first published suggestion of such an association is usu-
ally assigned te Lynch and Smith* who in 1935 described the case of an
asbestos weaver at whese dezth from asbestesis at the age of 37, a lung
cancer was also found. Later that yvear. Gloyne® published an account of
two cases of squamous cancer of the Jung occurring with asbestosis. One
was a young woman aged 335, exposed. as a gpinner, to asbhestos for 8 years:
the other, also 2 woman. aged 71, had. in 3ll.  yvears’ exposure in the mar-
tress and opening departmen: of an asbestos factory, but some 13 vears
previously. Wood and Glovne’ had. however. reviewed in the Lancet the
vear before, a series of 100 cages of asbestosis seen since 1928, noting in
28 who had died. two cases of carcinoma of the lung and a third case with
a few deposits of growth in tke pleura. It is also worth noting that Gloyne®
in 1933, in discussing the comtlications and sequelae of pulincnary asbes-
tosis. had inecluded a case of sbdominal carcinoma and one of squamous
carcinoma of the pleura in a group with other complications, which in the
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light of knowledge then available he considered to be incidental and unre-
Isted to the ashestosis. Merewether has informed me that Gloyne had
suggested 1o him the possibility of an asscciation of asbestosis and pul-
monary malighancy some time before 1935. Certainly in retrospect. our
records show that by the end of 1933, out of just under 100 asbestesis
deaths by then recorded. seven had a lung cancer. The first of these cases
with malignancy, two in number, were recorded in 1932, one bLeing the
voung woman described by Gloyne. the other 2 male asbestos commpo mixer
and sorter who died. aged 70. after an exposure to asbestos of some 30

years.

Source of Information

For many years now, we have enjoyed the cooperation of the Registrars
General for England and Wales and for Scotland, who have supplied, rou~
tinely, copies of all death certificates relating to those diseases in which
we have an interest. The asbestosis cases we ourselves have abstracted
from the much larger group of certificates recording lung ibrosis due to
any cayse including pneumoconiosis.

We bLelieve. despite the fact that asbestosis is not a formally notifiable
industrial disease, that certification of the cause of death where asbestosis
was diagnosed during life or found to be present at autopsy. is more ac-
curate than for many other diseases. As a result. compilation of all such
death certificates currently provides a reascnably accurate means of deter-
mining the number of persons dyving, in whose lungs asbestosis has been
present znd, related to the high propertion of such eases coming to autopsy,
other relevant pathological conditions present.

Until the middle 1950s. it was the practice to follow-up such information
by finding as much detail as possible of the cccupational history, but the
time invelved in doing this has made it imyp~ssible to continue the practice
in all caszes ard the data in this paper are baszd therefore, with the exeep-
ticn of the very early vears, when information came from other sources,
on an analvsiz of the information as recorded on the death certilleates.

We bzse this Leiief on a numter of reasans. in Great Eritzin. pneumo-
coniosis, including ashestesis, is & enndition ertitiing the virtim o indus.
rrial injuries benefits under our Natiornal Insurance Act or. *-':"“ere the
disease was crntracted prior to 1923 the Warzmen's Comzensation Act,
Under the induszirial injuries provisions, d».». h henefts, geners ',l;: in the

form of a pension, may be pavab,
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event reportable in England and Wales. to Her Majesty’s Coroner who may
order an autopsy and hoeld an inquest.

For much the same reasons, it is possible, perhaps likely. that even
where of minor degres. the presence of asbestosis has tended to be recorded
increasingly on the death certificate. From this. it also follows that the
increasing total of cases thus identified in recent years may include less
severely affected persons who in earlier rears, when awareness was less,
might have gone unrecognized. Even so. our totals of death certificates
recording asbestosis probably represent an understatement rather than a
maximum total of persons dying with. 2z distinet from. asbestosis.

Previously Published Studies by HM. Factory Inspectorate

Merewether's interest in asbestosis and indeed in the pneumoconioses
in general, continued after his original investigations were completed. He
was responsible for several publications in the Annual Reports* of the
Chief Inspector of Factories of data of asbestos deaths with the incidence
of carcinoma of the lung in them. The first TABLE is reproduced from the
1947 Annual Report. It is believed that this is the first considerable series
suggesting the association to have been analyzed. At that time, an attitude
of caution was adopted and no formal claims of any assoeiation were made.
However, the incidence of 13.2 per cent lung cancers in the total for both
sexes of 235 deaths with asbhestosis up till then identified, was contrasted
with an incidence of lung cancer of 1.32 per cent in 6.881 cases certified at
death as having silicosis.

References to this apparent association of asbestczis and bronehial can-
cer were again published by Merewetker in the Annual Reports of the
Chief Inspector for the years 1954 and 1955 by which time similar obser-
vations had been recorded by other Brizizh observers. Table 2 records the
position as published in the Annual Repert for 1955 when particulars were
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held in the Medical Branch of 863 death certificates recording asbestosis.
Of these, 63 or 17.8 per cent referred also to the presence of a lung cancer.
It will be noted that the proportion with such a tumor had risen in both
sexes as compared with 1047, males from 17.2 per cent to 21.6 per cent;
females from 8.4 per cent to 11.9 per cent.

The Current Position

We now have. up to the end of 1963, death certificate information con-
cerning 534 deaths. made up of 392 males and 192 females, in which asbes-
tosis has figured. To show the changes over the years more clearly, I have
presented in TABLE 3. a complete series of recognized cases in convenient
periods of time,

This table clearly indicates how, in recent vears, asbestosis in males, but
not in fernales. has been more frequently recorded on death certificates and,
of particular significance in the context of this paper, how the propertion
of these cases, in which a bronchial carcinoma or other form of primary
thoracic tumor has been found to be present, is also increasing. This in-
crease in lung cancer as a complicating feature of asbestosis has occurred
in both sexes, although both the actual and the relative incidence of asbes-
tosis in females, as | have remarked. iz falling. In the period 1961-1963, no
less than 42 of 77 male asbestosis death certificates also recorded a cancer
or mesothelioma, a percentage of 51.5, while the corresponding female
totals were 4 out of 18. a percentage of 22.2. In the complete series, 30.9
per cent of males and 13 per cent of females have had a lung tumor.

In the analysis of the information available in 1947, it was noted that
the mean age of death of asbestoties with a lung cancer was 52.1 yvears,
whereas those dying from asbestosis without such a complication tended
o die earlier at a mean age of 44.2 years (TABLE 4 .. By 1954, however, this
difference was less pronounced.

TABLE 5 shows the average age at death of the 584 identified subjects
up to the end of 1963, Trese are arranged according to sex, in three groups,
ore in which asbestosis was unzccompanied by either tuberculesis +a not
tnecommon comylication 1n the pa:t  or carcinoma: one in which it was
complicated by tuberculosis and & third in which a thoracic cancer was the
complicating feature. The primary object in doing this was to ascertain
whether the interesting sheervation noted in 1947 was still evident, and
in this respect. the compiete data are inconclusive. The table does, Lowever,
gknw in both sexes: a lengthening span of life in these with uncomplicated
ashestosis, perkars in part due to identification of iess severe cazes during
life and their ultirmate inclusion in death reecords. Although not within the

LA

culosiz today no longer anpears s 2 complication of significarcs in either
o ¥

zex. There iz a considerable variation in the mezn age of death in the

[ -

oy e —

T T O TR AT RPN L L e B SR S

Buchan

4

Y
“

TabLe
AT DiaT. 1947 Seuies

MuanN A

T e gy s



bk S e B A A e et s

I
rAeT]

. N - . -6
f Seiences Buchanan: Ashes<osiz and Intrathoracic Neoplasms 513

cates recording ashestnsis,

presence of a lung cancer, I - _ ' !
z tumar had risen in Loth ; 'g‘ Z - = ‘
per cent to 21.6 per cent; % E ;:'j_z'é o c & i
2
srtificate information con- & " ﬁ
2 females, in which asbes- j % " o - i
vears more clearly, 1 have i "g I < 4 f
-nized cases in convenient g - 33
'3, asbestosis in males, Lut X ¥
I on death certificates and, ) {5 o *‘
saper, how the proportien ] ! E_ . § . 2 (=
3 other form of primary =~ ! % _-:n 2 3 E g < 8 i
also increasing. This in- Z o 2 8 i{
»f asbestosis has occurred { 7 % !
Native incidence of asbes- i :‘E g -
1 the period 1961-1963, no - Be = o
:es also recorded a cancer S E 32 e = 5o
he corresponding female g3 % ” - 8
the complete series, 30.9 iy <
e had a lung tumor. :
y 1947, it was noted that < = "
g cancer was 52.1 vears, z g - gg o2 @ e
th a complication tended S 2 E 5= 3 o é
1. By 1954, however, this % §
g
e 584 identified subjects g
1g to sex, in three groups, 2 -
‘ther tuberculosis (a not : 2 P 5 L
1a; one in which it was i 2 - - &
t thoracie cancer was the <
ag this was te ascertain '
7 was still evident. and - g i
The table does, however. | Z °
hose with uncomplicated s E g
less severe cases during ; g ® >
Although not within the &2 & b |
h remarking that tuber- %5 B Z :
of significance in either = n“?: I
an age of death in the “




P s Ry B T

o

N

T

i el

I

"

ARl

e 30

e w e A sder o cmlheen v

514 Annals New York Academy of Sciences Buch
[ female asbestc
] ce 18l o |« o | w small. On the
M { - * by * -
[ = El 3 | o = - been very littl
| _3; § gL« this group did
; ; .é g ; a ; tosis only, this
- l w e = -
HIE i
R
! QOther autho
Q ¥
= -} [~} .
,i ; a | 5 = S - peritoneum, ar
- L] el oy w N
{ g 3,z ! many instances
¥ - § — of asbestosis. -
r 2281 g o P - - borhocd™ groug
- = 23 =1 L .
£ g 2.3 | Mesothelioma
- & :
z ;_,:- N s . tosis has been ¢
= & B 2l o= ~ = @ deaths from ca
g [ o |51 8 | ¢ 2 | 5 t but thei
z ; % z ! o quent but their
< 3 a percentage of
= @« fens . .
B § @ ~ - . “ distinguished i
= i 2 o (o] " o - . .
= 2 G nant disease ex
> i s that, in additio:
[S
e P+ g -4 i s « <« two examples d¢
I3 T . w < o o
23 ‘2 En| 2 e w e the pleura.” If ¢
= S i
=2 223 the proportion t
z D= = :
z ; _1%1 ;‘3 8 g o - o = Qur records i
% t < 8 54 - - of cancer of the
] ! ; 2 IR the suspicion tk
< ! x g . P - 1 ; :
S . R R g 4 : peritoneum arise
P-4 3 bl i . : - i o1 H [L-3 o3 Y 3 %
b 2 Z3 bz 0 v 4 = w 3 3 |
5 4 A= i
22 38— ' gk x
= = Z 2 ’ 2 g Y g ‘ Thc? data whic
E «.f: g | 3. q i e i 2 12 2 ' of dving from ar
g o ! ! _: g ! erable one and a.
- . . [ 2 be lneressi
Z i ::c - a | - - ¢« 3 3 b€ Increasing. 'I
3 | =2 8 3 s .| 2 & _ there has been i
.2 z: 7o ! - 2 Y of statutory prec
- : : W E that the amount
i by ] S ! Pyt 3
72, = @ | D (B A - ars, o ‘e h:
;¢ 16! : oz = of ashestosis are t
T oo . . .
Pz 2 3 « = i i" g by the .':t&tutfﬂ';:
k4 rA & 4 > & z = there are other it
= f - o } P —t . L @ .
B i - A . 1 2 A rently dying net t
fod . =1 - T hid
= s S & & L s suggested that th
| i i i a greater recogni
“~ - .407# TET e,
TR A R T e AN DT oo o SR e —




la, i"‘m‘ o M
sciences

< oy
- o4
o L=]
it -
-

<

vl

b by
4 -y
134 -]
o >
» &
& =
ﬂ: o
3 g
e ] w
“ +—
<@ @
«

pie [oe)
°wy W
"N i
-y

- «
3 8
B >
o ]
@S

& -4
i g

) )

b >
o o
-t 4

*Average age at death based on 50 cases only.

tone case also had pulmonary tuberculosis.

=TE R

,{:,.‘uwbﬁﬁ‘m

o v

Buchanan: Asbestosis and Intrathoracic Neoplasms 515

1"

femzle &3testosis with cancer group, where the totals are mostly relativ
small. Orn the other hand. in the large male group wilh cancer, there 1"-:
been very Htie improverent in the average age at deztn. While initially
this group did seem to survive to a greater age than the group with asheas-

tosis omiz, this is no Jonger so.
Azbestoziz and Mezoihelioma

Otrer zuthors in this Annal have dealt with mesothelioma of pleura and
peritoneurs, and adduced evidence that this tumor may he one related in
many instances 1o eXposure to asbestos with minimal or no obvious evidence
of asbestosis. As the population exposed to asbestos dust, including “neigh-
borhood * groups 15 net 2nown, it is impossible to give rates of incidence.
Mesothelioma has also fgured in our own series of deaths in which asbes-
tosiz has been diagnosed elinically or pathologically. Bx comparison with
deaths from cancer of the lung or broncni, such deatns have been infre-
quent but their significance may be better indicated by expressing them as
a percentzge of the total number of asbestosis deaths. They have not heen
distinguished in the TABLES from the other cases of inirathoracic malig-
nant dizease except in the footnotes to TABLE 8 from which it will be seen
that, in addition 10 four recently diagnosed occurrences there have been
two examples deseribed as “cancer of the pleura” and one as “sarcoma of
the pleura.” If one assumes thart all seven cases were in fact mesotheliomas,
the proportion turns out to be 1.2 per cent or, in males only, 1.5 per cent.

Our records incidentally have also indicated the occasional occurrence
of cancer of the ovary, “abdominal” cancer.or “malignant peritonitis™ and
the suspicion that some such cases may have been mesothelioma of the
peritoneum arises. In all, there have been eight such cases.

Discussion

The data which I have presented suggest that the risk in Great Britain
of dying from an intrathoracic tumor if asbestosis iz present, is a consid-
erable one and affects both sexes. although not equally. It also appears 1o
be increasing. This, if true, is a disturbing state of a”faxr~ ezpecially as
there has been in operation for upwards of 30 vears a stringent system
of statutory precautions for the traditional uses of asbestos. It is a fact
that the amount of asbestos used annually has increased greatly over the
years, and we have some evidence from other sourcez that the victims
of asbestosis are 1o a greater extent in those industries not directly affected
by the statutory precautions. It is well therefore. to consider whether
there are other important influences operating which result in those eur-
rently dying not being ecomparable to those of earlier years. I have already
suggested that the increasing totals of recent years may in part be due to
a greater recognition of cases which might truly be described as dying
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“with” in contrast to “from™ ashestosis. There may be a tendency to per-
form an autopsy examination of anyone dying from any chest complaint
who. in the past. had worked in an asbestos factory. Certainly by now
there must be a general awareness of asbestosis as an occupational hazard
in the neighborhood areas of the principal asbestos-using factories. By
such a means, in view of current compensation policies. a lung cancer
might become related in death certification to a relatively minor degree of
asbestosis without the latter necessarily being in any way causal.

Study of information on death certificates relating to a particular disease
cannot, in the absence of information concerning the size of the population
at risk, give any worthwhile information on artack rates. There is alzo an
increasing incidence of lung cancer in the population as a whole, and other
influences. such as cigarette smoking. no doubt also operate in aszbestotics.
Nevertheless, the proportion of males in the whole series in whom lung
cancer was present amounted to 30.9 per cent, and of females, to 13.0 per
cent, whereas by contrast, in 1962,** which yvear represents the highest
incidence yet published, in the general population 7.5 per cent of deaths in
males of 20 yvears and upwards were due to primary lung or bronchial ean-

cer and 1.4 per cent in the case of females. It is also worth noting that

the ratio of the percentage of male asbestotics dying with a lung tumor
to the corresponding female series is only 2.4 to 1 compared with a corre-
sponding ratio in the general population in 1962 of 5.4 to 1.

The data suggest that in contrast to the improving longevity of those
with asbestosis alone, there is little improvement in the age at death of
those also affected with 2 cancer. This would suggest that cancer is a com-
plication usually, although by no means always, of long latent period,
greater on average than the mean period of survival frem first exposure
of thosze severely affected by the asbestoszis of earlier years but within the
normzl period of survival of the less severely affected of today. This might
be a further explanation of the growing proportion of such cases dying
of lung neoplasm.

All s2id, it seems beyond dispute that in Great Britain. there is a greater
risk of dying from intrathoracic tumor if astestosis of the lungs is present.

Summary

The findings of a continuing study by the Medical Branch of H.M. Fae- |

tory Inspectorate, Ministry ¢f Labour, of information recorded on death
certificates of persons dying with ashestosis are presented. Arrangements
are in force wherehy capies of zll such certificates are received routinely
by the Mediczl Branch. It is conzidered, for reasons vutlined, including the
high proportion of such cases ccming to autopsy, that this method is a
rezsonebly zecurate one of assessing hoth the ineidence of all recognized
cazes as ashestosis and of complications ensuing.

H

[ RN

T ———_—r o

D o Tt o

Buch.

A review of
the lungs or t
Nevertheless,
lung carcinoem
was that publ:
Factories. Sir

Up ta the er
asbestosis have
currently incre
in both sexes ¢«
so that current
have also a nea
of time of male
where the ashe
where complica
vearly increasi
The conclusion

rising incidence
little doubt that
tosis is also presc

I would like tc
over the years, h
on which the dat
for helpful eriti:
spector of Factor
this paper.

1. DEPARTMENTS
19657, Repor
2. MEREWETHEP.
Dust on the
Szationery €
3. MEREWETHER,
oiner palme
12: 192-222.
4. Ly~NcH, K. M.
of the iungir
4. GLoyxe, 8. R.
inasiestng s,

6. Woup, W. B. &
cases. Larces
Guovxg, S B
tarele 14: 52
8. NNUAL BEFOR
1939, 1 T9-51.

o) TR R Ty



=k e R

jences

- be & tendency 1o LEY-
7 any chest comp.eint
ry. Cernainly by new
en cecupational hazard
se-using factories. BY
so.icies, a jung cancer
stively minor degree of
sy wey causzal
z 1o & perticular disease
e size of the population
rate:. There is &lso an
in & & whole, and other
5 operate in asbestatics.
le series in whom lung
i of ferpales, to 13.0 per
represents the highest
7.5 per cent of deaths in
-y lung or bronchial can-
: also worth noting that
ving with a lung tumor
compared with a corre-
f5.4itol.
oving longevity of those
t in the age at death of
est that cancer is a com-
of long latent period,
vival from first exposure
Jier vears but within the
sted of today. This might
4ion of such cases dying

>
&
N
2

e

Britain. there is a greater
sis of the lungs is present.

Jical Branch of H.M. Fac-
mation recorded on death
presented. Arrangements
ites are received routinely
.ons outlined, including the
sev. that this method is a
incidence of all recognized

Lo |

wehe e A

- e

———

[Rrav—

£ PR aspA

i

Buchanan: Ashestos’s and Intrathoracic Neoplasms 517

zibility of carcinama of
ed prior 1o 1947,
r.eidence of

A review of the liter 3
the hungs or bronchi as 2 comyg ze
Nevertheless, it iz believed 1‘&3: <he firsy serizs in which ’re
jung earcinoma had been relas i to a sizeable group of ashestozis deaths
was that published in the 1847 Anmusal Reprrt of the Chief Inspector of
Factories. Similar repnr:z fc,i?;:red in 1954 and 1955,

Tp to the end of 1983, 584 dazth certificates recording tne presence of
asbestosis bave heen obtained ar3 the annuel totals of such certificates are
currently increszing. The prorortion recording a thoracic tumor is also
in both sexes continuing to increase dispronortionately to the total number,
50 that currently over 30 rer cant of mezles dying with zsbestosis present
have also 2 neoplasm. Dzia on iLe mean age a: death over various perieds
of time of male and female zsbestosis cases indicate an improving prognosis
where the asbestosis is uncomplicated but no significant improvement
where complicated by carcer. S:ggestions to account for this and also the
vearly increasing total ¢f recorded esses of asbestosis are put forward.
The conclusion of the study is that even when viewed against the steadily
rising incidence of lung cancer in the population as a whole, there seems
little doubt that there is a specizl risk of an intrathoracic tumor if asbes-
tosis is also present in the jungs.
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