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observed in patients with asbestosis. On the basis of these
observations, it has been concluded that asbestos can trigger
immunological mechanisms that are involved in' lung fibrosis
(Huuskonen et al., 1978; Lange, 1980). A decrease in the
number of T cells (Kang et al., 1974; Kagan et al., 1977a),
defects in cell-mediated' immunity, and a deficiency of the
generation of the migration inhibition factor (MIF) have also
been shown in persoms with asbestosis (Lange et al., 1978).
It has been suggested. that changes in T-cell subpopulations
affect immunoregulatory phenomena with a resulting decrease in
T~cell-mediated immunity and increase in B-cell activity. This
could explain the known increased production of autoanti-
bodies, hypergammaglobulinaemia, and increase in immune
complexes noted in patients with asbestosis {Ssalvaggio, 1982).

A detailed review of immunological changes associated with
asbestosis and a discussion of the important role of alveolar

wacrophages in the etiology of -this disease has been published
by Kagan (1980). :

The immunological status of individuals with asbestos-
related cancers has been described in only a limited aumber of
reports (Ramachander et al., 1975; Haslam et al., 1978). These
studies indicate that the mitogenic lymphocyte response is’
lmpaired in such patients. '

8.1.2 Para-occupational exposure

8.1.2.1 Neighbourhood exposure

Pleural calcification has been associated with exposure to
asbestos in the environment. An increased prevalence of
pleural calcification was observed in a Finnish population
residing in the vicinity of an anthophyllite mine (Kiviluoto,
1960), and similar observations were wmade in populations
living in the vicinity of an anthophyllite mine in Bulgaria
(Zolov et al.,, 1967), an actinolite mine in Austria (Neuberger
et al., 1982), and an asbestos factory in GCzechoslovakia
(Navratil & Trippe, '1972). ‘

There 1is some evidence, wmainly from case series and
retrospective case-control studies, that the risk of
mesothelioma may be increased for individuals who live near
asbestos mines or factories; however, the 'prOportion of
mesothelioma patients with neighbourhood exposure to asbestos
varies markedly in different series. In an early review, of
33 cases of mesothelioma in the Northeast Cape  province of
South Africa (Wagner et al., 1960), approximately 50% were
individuals with no occupational exposure who had lived in a
crocidolite-mining area, In 1977, Webster further reported

. that, of 100 cases of mesothelioma in South Africa with no
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identified occupational exposure, 95 had been exposed to
crocidolite and only 1 to amosite (Webster, 1977): Newhouse &
Thompson (1965) observed 11 otherwise unexposed cases (30.6%
of patients in the series) who had lived within 0.8 km of
an "asbestos factory" using mixed amphiboles in London. Data
on cases of mesothelioma observed in the neighbourhood of
shipyards were reviewed by Bohlig & Hain (1973), who reported
38 cases of '"non-occupational" mesothelioma, which occurred
during a 1l0-year period in residents in the vicinity of a
Hamburg ashestos plant. However, in- a study. conducted in
Canada, excluding individuals with occupational or household
exposure to asbestas, only 2 out of the 254 (0.75%) cases of
mesothelioma recorded in Quebec between 1960 and 1978 lived
within 33 km of the chrysotile mines and mills (McDonald,
1980), 1In addition, in a systematic investigation of all 201
cases of mesothelioma and 19 other pleural tumours reported to
the Connecticut Tumour Registry, between 1955 and 1977, and
604 randomly-selected decedent controls, there was no associa-
tion between incidence and neighbourhood exposure (Teta et
al., 1983).

Few data are available on the length of residence of the
patients in the vicinity of the plants in these studies. Out
of 413 notified cases of mesothelioma in the United Kingdom in
1966-67, 11 individuals (2.7%), who were not asbestos workers
and who did not have household exposure, had lived within one
mile of an asbestos factory for periods of 3 — 40 years. 1In a
review of cases of mesothelioma in 52 female residents of New
York state, diagnosed between 1967 and 1968, three otherwise

"unexposed" patients (5.8%) lived within 3.6 km of asbestos
factories for 18 -~ 27 years (Vianna & Polan, 1978). 1In most
of the studies, there .were few data concerning the type of
asbestos to which neighbourhood résidents were exposed. '

Four ecological® epidemiological studies have been con-—
ducted to investigate the relationship between exposure to
asbestos in the environment and disease (Fears, 1976; Graham
et al., 1977; Pampalon et al., 1982; Siemiatycki, 1983). On
the basis of the analysis of cancer incidence data from the
Quebec Tumour Registry, the risk for residents of asbestos—
mining communities was from 1.5 to 8 times greater than that
for those in rural - Quebec counties, for 10 different cancer
sites among males, and for 7 sites among females. The higher
risks in males were attributed, in part, to occupational expo-
sure. There was increased risk of cancer of the pleura in
both sexes, which decreased with increasing distance of resi-

2 For the purposes of this document, an ecological
epidemiological study is ome in which exposure is assessed
for populations rather than individuals.
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dence from the ashbestos mines. The authors emphasized the
limitations of their study and recommended that informationm
concerning other exposures and lifestyle factors should be
considered in more powerful case—comtrol studies.

An additional ecological study has Dbeen completed
(Pampalon et al., 1982; Siemiatycki, 1983). Mortality between
1966 and 1977 in agglomerations (several municipalities)
around the asbestos-mining communities of Asbestos and
Thetford Mines was compared with that of the Quebec
population. A statistically-significant excess of cancer
among males in these agglomerations was attributed to
occupatiomal exposure. A telephone survey indicated that 75%
of the men in these communities had worked in the mines
(Siemiatycki, 1983). For women, whose exposure had been
confined to the ~ environment or, 1in some cases, to
environmental ‘exposure and family contact, there were o
statistically-significant excesses of mortality due to 4ll
causes (standard mortality rate®, SMR = 0.89), all cancers
(SMR = 0.91), digestive cancers (SMR = 1.06), respiratory
cancers (SMR = 1,07), or other respiratory disease (SMR =
0.58). Similarly, there were no significant excesses when the
mortality rate at age less than 45 was considered or when the
reference population was confined to towns of similar size.
Unfortunately, very few causes of mortality were examined in
this study, and the classes were fairly broad. The authors
concluded that the results were consistent with the hypothesis
of no excess risk, though an SMR of 1.1 - 1.4 for lung cancer
could not be ruled out in such a study.

In a recently-completed study, ne 51gn1f1cant differences
1n the incidence of cancer of the lung or stomach were found
in two Austrian towns, one near natural asbestos deposits and
one with an asbestos-cement. production plant, in comparlson
with local and national population statistics (community size
and agricultural index were taken into cons:.deratlon)
(Neuberger et al., 1984).

In another ecological study conducted im the USA, in which
‘there was some attempt to controel for the wurban effect,
geographical gradient and socioeconomic class, there was no
correlation between general cancer mortality rates and the
location of asbestos deposits (Fears, 1976).

Ecological studies such as those described above are
considered to be insensitive, because of the large number of
confounding variables, which are difficult to eliminmate. 1In
addition, true excess cancer risk is probably underestimated
in such studies, because of populatlon mobility over a latent

= Ratio of the"number of deaths observed to the number of

deaths expected if the study population had the same
 structure as the standard populationm.
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period of several decades (Polissar, 1980). Case-control and

cohort studies are generally more powerful than ecological
epidemiological studies, because exposure and - outcome are
assessed for -individuals rather than for populations. One

relevant cohort study has been conducted. Mortality data for

men who lived within 0.5 miles of an amosite factory in
Paterson, New Jersey in 1942 were compared with data in 5206
male residemts of a similar Paterson neighbourhood with no
asbestos ‘plant .(Hammond et al., 1979). All men who worked in
the factory were excluded, Approximately 780 (44%Z of the
"exposed" population) and 1735 (46% of the "unexposed"
population) died during the 15-year period 1962-76.- With
" respect to total deaths, deaths from cancer (all sites
combined), and lung cancer, mortality experience was slightly
worse in the '"unexposed" population during this period.
Therefore, there was mno evidence of increased risk
attributable to meighbourhood exposure. .

In summary, available data indicate that the risk of
pleural plaques and mesothelioma’  may be increased in
populations residing in the vicinity of asbestos mines or
factories. However, there is no evidence that the risk of
lung cancer is increased in similarly-exposed populations.
However, it should be noted that; in the past, airborme fibre
levels near asbestos facilities were generally much higher
than they are today. For example, Bohlig & Hain (1973)
‘mentioned that before the second World War, there was "visible
snowfall-like air pollution" from an asbestos factory in
Germany. It is also claimed that, 20 years ago in Quebec
aining communities,"snow-like films of asbestos” accumulated
regularly (Siemiatycki, 1983).

8.1.2.2 Household exposure

Measurements made by MNicholson et al. (1980) in the homes
of miners and non-miners in a chrysotile-mining community -in
Newfoundland, showed that fibre concentrations were several
times higher ian the former than the latter. Studies of both
Newhouse & Thompson (1965) in the United Kingdom and of
McDonald & McDonald (1980) inm North America showed more cases
of Thousehold exposure in mesothelioma  patients than 1in
controls, after exclusion of occupation. Two further epi~
demiological surveys have specifically addressed the question,
Vianna & Polan (1978) studied the asbestos-exposure history of.
all 52 histologically confirmed fatal cases of mesothelioma in
females in New York State (excluding New York City), in
1967-77, with matched controls. Excluding 6 cases exposed ak
work, 8 others had a husband and/or father who worked with
asbestos; none of their matched controls had a history of
domestic exposure whereas the reverse was true in only oune
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pair. Information on latency was not given, but 2 of the 38
whose husbands were asbestos workers were aged only 30 and 3l
years, respectively,

In a study by Anderson ‘et al. (1979), over 3100 household
contacts of 1664 surviving employees of the Paterson amosite
asbestos plant, were identified in the period 1973-78. From.
over 2300 still living, 679 subjects who themselves had never
been exposed to asbestos occupationally, and.325 controls of
similar age distribution, were selected for radiographic and
other tests. Small opacities and/or pleural abnormalities
were observed in 35% of the household contacts and 5% of the
controls. Pleural changes were more frequent than parenchymal
changes. The readings were made by 5 experienced readers and
though the interpretation was by consensus, it was made
without knowledge of exposure c¢ategory. The mortality
experience of this population of household contacts is also
under study; the method has not yet been adequately described
but at least 5 cases of mesothelioma and excess wmortality from
lung cancer have been reported.

8.1.3 General population exposure

(a) Inhalation

Pleural calcification has been associated with exposure to
mineral fibres in the environment. Increased prevalence has
been observed in populations living in the vicinity of
deposits of anthophyllite, tremolite, and sepiolite in
Bulgaria (Burilkov & Michailova, 1970), and tremolite deposits
in Greece (Bazas et al,, 1981; Constantopoulos et al., 1985).
However, increased prevalence of pleural calcification has
also been observed in populations without any. 1dent1f1able
asbestos exposure (Rous & Studeny, 1970).

There is very little direct epldemlologlcal evidence on
the effects of urban asbestos. air pollution. The questlon was
addressed to some extent in analyses of the extensive surveys
of malignant mesothelial tumours undertaken by McDonald &
McDonald (1980) in Canada durlng the perlod 1960-75, and in
the USA in - 1972. Systematic ascertainment through 7400
pathologists yielded 668 cases which, with controls, were
investigated primarily for occupational factors., After
exclusion of those with occupational, domestic, or mining
neighbourhood exposure, the places of residence of women were
examined for the 20 to 40~year period before death. of 146
case-control pairs, 24 cases and 31 controls had lived in
rural areas only, and 82 cases and 79 controls had lived in
urban areas only. These very small differences could easily
be due to chance, quite apart from the greater likelihood of
case recognition im urban than rural areas and the





