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Evidence for longer survival of patients with pleural
mesothelioma without asbestos exposure
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ABSTRACr In a group of 23 patients with histologically confirmed malignant mesothelioma of the
pleura who could not recall exposure to asbestos dust, survival was significantly longer than in a
group of 83 patients with known exposure. Asbestos bodies were found by a quantitative method
significantly less frequently in the unexposed than in the exposed group. The longer survival of
patients without known exposure could not be correlated with any significant difference in the
histological cell types of the tumours from those of exposed patients. In the 83 patients with
known exposure survival did not relate to duration of exposure. Consequently, although the
tumours of patients unable to recall exposure may be caused by unrecognised environmental con-
tamination with asbestos dust, the longer survival of these patients would suggest a different
aetiology.

Malignant mesothelioma of the pleura is widely
accepted as being frequently associated with a clini-
cal history of exposure to asbestos dust, as reported
in 1960 by Wagner et al.' The proportion of men
with pleural mesothelioma who have known asbes-
tos exposure is generally 50-75% in European and
North American series.23 In some cases of histo-
logically confirmed mesothelioma, however, past
occupational asbestos exposure can be eliminated,
and there is no pathological evidence of expos-
ure.3-6 We have compared the clinical and patholog-
ical features of patients with known asbestos dust
exposure and of patients unable to recall exposure
to determine whether the apparent difference in
aetiology is reflected in any other differences.

Patients and methods

We sought clinical and pathological differences be-
tween cases of malignant mesothelioma of the
pleura where a history of asbestos dust exposure had
been confirmed and those where it had been denied.
We had previously compiled a series of 115 cases of
pleural mesothelioma after re-examination of sec-
tions of histological material (generally from
thoracotomy or postmortem specimens), and
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divided them into epithelial, sarcomatous, and
mixed histological types.7 In 83 of these 115 cases a
clear history of exposure to asbestos dust had been
documented by the admitting doctor, and the dura-
tion and nature of exposure was recalled by most of
the patients with little difficulty. Twenty three
patients could not recall asbestos exposure despite
close questioning and listing of all previous occupa-
tions. Exposure was inadequately documented in
nine cases. From actuarial survival curves of the
exposed and unexposed cases, comparison was
made of standard errors of survival probabilities at
six monthly intervals up to five years.
Postmortem specimens of lung tissue were avail-

able for 67 of the cases with known exposure and 11
of the cases without known exposure. Unstained
30 IL sections of lung from three different sites in
each case were prepared and examined as described
by Doniach et al.8 They were classified as showing
no asbestos bodies or occasional (1-5) or numerous
bodies (>5) per 1-5 cm square area of lung tissue.

Results

The survival period from first symptoms to death (fig
and table 1) was significantly longer for the 23
patients who could not recall asbestos dust exposure
than for the 83 patients with known exposure
(p < 0.01 at 12 months and thereafter). There was
also a significant difference in survival both from the
time of hospital referral and from the time of dia-
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Actuarial survival curves comparing the duration ofsurvival
from first symptoms in cases ofpleural mesothelioma with
and without asbestos exposure.

Table 1 Clinical and histological features in patients with
mesothelioma in relation to asbestos exposure

Asbestos exposure

Known Not recalled Inadequately
documented

No of patients 83 23 9
Age (y): range 33-76 (58) 39-76 (59) 39-70 (59)
(mean)

Sex: M/F 73/10 13/10 8/1
Histological type
(No (%))
Epithelial 42 51 12 52 6 67
Mixed 21 25 7 30 2 22
Sarcomatous 20 24 4 17 1 11

Median survival
(months)
From first
symptoms 15 25 16
From diagnosis 10 19 12

gnosis, although histological confirmation of the
diagnosis was sometimes late in the course of the
disease, and was deferred until necropsy in 10 cases.
Subdivision of the exposed cases revealed no

significant difference in survival from first symptoms
between 14 patients with direct occupational expos-
ure of a total duration of less than one year, one to
five years, and more than five years, and 23 patients

with indirect exposure, the last group including indi-
rect occupational, paraoccupational, and neigh-
bourhood exposure as defined in the Health and
Safety Executive report.9
There was a significantly higher proportion of

men among the 83 patients with known exposure
than among the 23 unable to recall exposure
(table 1) (p < 0.01, x2 test). There was no

significant sex difference in survival, however, when
groups with and without known exposure were
examined separately, and the survival difference
between patients with and without known exposure
remained when men alone were examined. There
were no significant differences in clinical features,
age, or the distribution of histological types between
patients with and without known exposure (table 1),
and no histological differences between the two
groups were detectable. The survival and sex ratio of
the nine patients with inadequately documented
exposure did not differ significantly from that of the
exposed patients.
The numbers of asbestos bodies counted in

unstained thick sections of lung tissue of patients
subdivided according to duration of asbestos expos-
ure is shown in table 2. Asbestos bodies were found
significantly less frequently in lung tissue from
patients who could not recall exposure than in lung
from any of the four categories of exposed patients
(p < 0-05, Fisher's exact test). The proportion of
cases with numerous asbestos bodies in lung tissue
showed a significantly increasing trend with increas-
ing duration of asbestos exposure (demonstrated by
a trend X2 test). The proportion of cases with any
asbestos bodies (that is, "occasional" and "numer-
ous") showed a similar significantly increasing trend
through the exposure groups.

Discussion

We first reported evidence of longer survival in
patients who could not recall exposure to asbestos
dust than in patients with known exposure in a smal-
ler series of patients with mesothelioma in 1980.10
Hirsch et al have recently made the same observa-
tion in a series of 17 exposed and 10 unexposed

Table 2 Number ofasbestos bodies in lung tissue and duration ofexposure

Asbestos exposure (y) No ofcases Asbestos bodies per 1-5 cm square area oflung tissue Significance ofdifference from cases
with no exposure: p value*

None Occasional (1-5) Numerous (>5)

None 11 8 3 0
<1 12 2 8 2 p < 0-05
1-5 12 3 6 3 p < 0-05
>5 24 4 4 16 p < 0.001
Indirect 19 5 12 2 p < 0-05

*FisheI.s exact test.
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patients.3 The validity of the negative exposure his-
tories in the present study was supported by the
demonstration of asbestos bodies in lung tissue
significantly less frequently in the absence of known
exposure. Previous studies have also shown that
patients unable to recall asbestos exposure rarely
have many asbestos bodies or a high asbestos fibre
content in lung tissue.36 The difference in sex ratio,
with significantly more men in the exposed group,
was also observed by Hirsch et a13 and can be related
to more frequent occupational asbestos exposure in
men than women. There was no evidence of shorter
survival in men to explain the shorter survival of the
exposed group. The unexposed patients reported by
Hirsch eta13 were younger and had tumours of
epithelial cell type more frequently than the exposed
patients, although the differences were not
significant. Our study provided no support for such
an association and no evidence to support another
reported association-namely, between asbestos
exposure and tumours of mixed cell type."

It is not certain whether in patients unable to
recall past asbestos exposure mesothelioma is
caused by the very small amounts of asbestos dust
almost universally inhaled in the home or by other
sources of environmental contamination.2 12 The
longer survival of patients unable to recall exposure
suggests a different aetiology, however, since survi-
val showed no relationship to duration of exposure
among patients with known asbestos exposure.
Environmental contamination with asbestos was not
associated with the development of mesothelioma in
the study of Sheers and Coles,'3 which established
that the extensive use of asbestos in the naval dock-
yard in Plymouth produced no cases of
mesothelioma among indoor workers in the dock-
yard, and no increased risk to the town population.
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