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Mesothelioma: cases associated with
non-occupational and low dose exposures

Gunnar HiUerdal

Abstract
Objectives—To estimate the importance
of low dose exposure to asbestos on the
risk of mesothelioma.

Methods—A review of the literature.
Results and conclusions—There is no evi-
dence of a threshold level below which
there is no risk ofmesothelioma. Low level
exposure more often than not contains
peak concentrations which can be very
high for short periods. There might exist a
background level of mesothelioma occur-
ring in the abscence of exposure ot asbes-
tos, but there is no proof of this and this
“natural level” is probably much laww
than the 1-2/million/year which has been

often cited.
COccup Bieainn Mid 1999;56:505-513)
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Mesothelioma is an incurable disease which is
almost exclusively due to inhalation of asbestos
fibres. Asbestos has been extensively used in
industry and construction in die 20th century,
especially during and after the second world
war, and even ifthe mineral is no longer used in
most rich western countries the total world
production remains high. There is a worldwide
pollution with asbestos, as indicated by the
finding ofthe mineral in samples of Greenland
ice! and on the Yorkshire Moors/ and every
citizen in the world has been exposed to some
extent. Consequently, asbestos fibres can be
found in most lungs at necropsy.’ It is thus
understandable that there is concern about the
risk of mesothelioma for the general popula-
tion.

However, it should be remembered that
mesothelioma is a rare disease with incidence
in industrialised countries ranging from 1 to
5/million/year among women and values for
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men 5—10 times higher (see table 3). Even in
cohorts with a very heavy exposure to asbestos
most people will die from other causes. In peo-
ple with certified asbestosis—that is, with a
heavy exposure—up to 10% will develop mes-
othelioma; among insulacors in the United
States and Canada, also a heavily exposed
group, 9.3% of che dcachs have been due to this
disease; and in amphibote miners in South
Africa or Australia, this figure is 2—4% (table
1). Clearly, with exposure concentrations
several magnitudes lower, as occurs in the gen-
eral population, the risk is very small, often
impossible to measure.

A discussion of the risks from low exposure
must include the dose-response curve; the
existence or non-existence of a threshold, and

j thus a background concentration; and should
%-cry to define low exposure and estimate to what

degree chat really means a low concentration-
From conflicting findings and opinions at-
tempts must be made to make a meaningful
conclusion.

The different types of asbestos seem to differ
considerably in their ability to cause mesothe-
liomas. Chrysotilc is considered by many
authors to be a weak carcinogen in humans,”
whereas the two amphiboles crocidolite and
tremolite are much more dangerous according
to many studies.l? The third of the more
important amphiboles, anthophyllite, was long
considered nor to cause mesothelioma, but
such rumours have now been reported al-
though che risk seems to be small." There is,
none the less, a minority opinion that chrysodle
is in fact responsible for most of the pleural
mesotheliomas in society'4 or should at least be
considered to carry the same risk.’ This
discussion, however, falls outside che present
review and is not important for the conclusions
drawn here.

Definition and diagnosis of mesothelioma
Mesocheiiomas are, by definition, tumours that
arise from mesothelial cells and can thus arise
from any body cavity: the pleura, che perito-
neum, the pericardial sac, and even the tunica
vaginalis testis. Pleural mesotheliomas are the
most common and pathologically the best
defined ones. Pleural mesotheliomas have a
male to female rate of about five to one,
whereas for peritoneal tumours this ratio is 1.5
to 1.14 Thus, either che aetiology is different, the



Table 2 Possible risk factors and medi: of risk of helic (ocher than asbestos)
Foctors Conermenes Referonces
Ecdionite Very high meid of | exp in Turkey 19
Chronic inflammation Pleural sears ( logi: apeudc p 20 .
Radiation Single cuses aftec Th or radioth liey not proved 2122
One cse¢ in stamie homb survivor .
Beryllium Twa doubrful cases described 18
Vegetable fbres No proof in humaas
Hereditary factors Pamilial cages ined by » expasune?) 2426
Correistion with pareatal cancer L
Immunalogical factors Rapidiy progressive cases in patienss wich HIV infection 2829
Dictary factors . Proviamia A, f-carotene may decrease the risk 3031
Viruses - Mesotheliomas ia animals
Simisn virus 40 DNA poreed in heli 32 .
Incid of theli

diagnosis is more difficulr in women, or women
exposed to asbestos are more likely to develop
a peritoneal than a pleyral mesotchelioma. In
fact, one type of mesothclioma occurring
almost exclusively in women is the so called
multdcysdc mesorhelioma. This rumour has a
berrer prognosis, is more sensitve [0 Cytostatic
drugs, and seems to have no connection with
exposure to asbestos.”’

The pathological diagnosis of mesothelio-
mas requires experience, and confusion can
occur with both benign pleural lesions and with
metastatic pleural diseases.'* Many countrics
now have “mesothelioma panels”, which has
meant a great improvement in the diagnosis. In
most pationa! cancer registries, most likely
both overdiagnosis and underdiagnosis occur.

Suggesred causes of mesothelioma other
than mineral fibres

Apart from mincral fibres, radiarion (for ¢xam-
ple, through the contrast medium Thorotrast)
has been suggested to cause human mesothe-
liomna. However, in a large reospecrve study
of more than 250 000 women wuweated for
mammary carcinoma, a quarter of them
inigjally with radiotherapy, no associzdon
berween radiadon and mesochelioma could be
found.¥ As can be seen from tbis 2, other

causes or contributing factors have also been -

suggested.

Viruses can cause mesotheliomas in animals,
but this has not been described in humans.
DNA scquences associated with Simian virus
40 (SV 40) wansforming factors have been
reported in 2 high propordon of mesothelio-
mas from some counrtries.” This suggests that
there is a connecron berween SV40, which was
2 contaminane of live polio vaccines in
195961, and later development of mesothe-
lioma. Thus, SV 40 might be 2 cofactor o
asbestos in some patients with mesothelioma ,
bur the resuits have not been confirmed and are
still disputed.

In summary, then, as far as is known roday,
factors other than mineral fibres can only
explain 3 very small proporton of mesothelio-
mas, and can for practical purposes be
disregarded. Thus, a2 malignant mesothelioma
can be regarded either as caused by asbestos or
belonging 1o a normal background level—that
is # spontancously occurring ramour. The rela-
tve imnportnce of diese two factors has been
debated and will be further explored in this
review.

There is a large variadon in the incidence of
mesothelioma in different countries and in
most places a sweadily rising aumber of cases
with ame. In cable 3, the incidence or mortality
from mesotheliornas in different counmies at
various dmes can be seen. As morality for
pracrical puprposes is the same as the inci-
dence for this disease, both figures have been
used in the table. Some of the differences
berween the countries are probably duc to
diaznostic difficulties, butr most of the varia-
tions can be explained by the use of asbestos in
the particular society some decades earlier.

Daosc-response and latency time
Most researchers agree that there is 3 positive
dosc-response curve for mesochelioma—the
heavier the exposure to asbestos, the greater
l=s.pe risk_ This is found in cohort studies as weil
“as in analyses of amphibole asbestos fibres in
the lungs. ™™ It was realised early thar dme
since first exposurs was of great importance,
and thercfore the “cubic residence-tme
modei” was suggested by Doll and Pero in their
report in 1985*:
I(T) =cxFx(T4-(T-D)4
Where, [ (T)=incidence at the time T after
exposure; ¢=a comstant depending on the
process, F=intensity of exposurs, sad
D=duration of axposure. This equadon has
been used in many studies with an acceprable
fit for normal occupational exposure concen-
watons . F in the equation is the total
exposure—a combinadon of fibre concentra-
dons and exposure dme—usually measured in
fibre-years. (1 fbre-year = a mean of 1 fibre/ml
air for 1 working year). Thus, the dose-
response curve is supposed t© be linear, but the
result is heavily influenced by the time factor.
Unfortunately, the exact value of F is oftea
uncerrain, even in well defined highly exposed
cohorts. The equation is thus rarely useful
especially with Iow doses, in which F is usuaily
a crude guess only. As can be seen from wable 1,
even with heavy exposure only up to 10% of a
cohort will die from mesothelioma—so the for-
mula is not applicable in these cases either.
With very heavy exposure, most paticats will
die from pulmonary insufficiency due to asbes-
tosis before there has been sufficient time tw
develop a mesothelioma.
Even more moublesome is the tme facror T,
which quickly becomes very important in this
equadon. If the equation is correct, the risk
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of mesothelioma before 1946," zlthough such
negative evidence is of guestionable value. -
McDonald and McDonald, in a recent review,
1 d the background level to be 1~2/

Tobe 3 Incidemce or mortalicy of helioma in various counoize and areas over time
(7 million inhabicarus | year)

Conntry or amsa Year Maic Fomaly Rfwence
* Uniced Staces 1968-81 2.1 03 33
North America 1972 2.3 0.7 34
Naares-Saint-Nazeire, France 1956-74 32 0.2 33
1976-80 5.3 2.4 3s
Selected cities, Uniced Stazes 1970« 4.4=11.1 1.2+3.8 37
‘United Swtes 1936 7-13 1=2 38
Barcelona, Spain 1983-9Q 83 4.7 39
Great Britain 1968-71 8.4 2.3 40
Pintead 1990-54 10 29 %1
Grese Brivain 1972-76 12,6 2.8 40
Nenoes-Sarat-Nuzaire, Freace 1975-84 7.2 03 35
United Kingdom 1983 17.5 32 16
ark 1978-30 137 7.0 42
NsneosoSaine-Nazaire, France 1985-92 19.4 4.0 35
Great Britain 196871 207 4.3 40
Austealia 1982-88 233 3.3 a3
Great Beitain 1982-36 3035 4.9 40
Great Bricain 1987-91 34.0 6.4 40
Austratia 199% 49.9 43 L)

would iacrease steeply with time, making ezrly
childhood exposure of great importance.”
However, there are clear indications that
mineral fibres clear from the lung, albeit with
different half lifes for the different types of
asbestos. Chrysocile has the shorrast half life,
and crocidolite is generally acceptad to have
the longest. The half life of crocidolite has been
estimated to 7-8 years.” This clearing of fibres
would, at least theoredcally, tend w© acrually
decrease the risk of mesothelioma and other
diseases with rime.

In conaclusion, the value of rthe cubic
residence~ime formula is in practice low and it
should not be used for axtrapolations, at least ;
not at the extreme ends of exposurs.

The latency wme vanes in different cohorts,
and is dependent on how long a cohort is
followed up. In 370 necropsy cases from lualy,
latency tme could be calculared in 312.%
Latency dme was also dependent on 2xposure,
varying from 29.6 years for insulators (with the
highest exposure) to 51.7 in women wirh
domestic exposure.

The threshold value and the background
concentrazion

There have been swong arguments for the
existence of a threshold value (2 minimal expo-
sure required for development of a
mesothelioma).”™" In most swudies, several
patents with mesothelioma do not repert any
occupatonal or other exposure o
asbestos,” *™ and thus there seems 10 be a
small sponraneous basal or background inci-
dencs of the mumour. In a large study from
England, consisting of 185 cases and 159 con-
trols who were very carcfully interviewed, 3%
of the cases (and 27% of the conwols) seemed
not to Rave aay kind of exposure to asbestos.”
This included domesdc and even residendal
exposure. However, it is of course possible that
some of these background cases mighr in facr
be due 1o occupadonal, domestic, or even envi-
roamental exposure, unknown to (or forgotten
by) the patienrs themselves.

There are authors who claim that the
presumed background level must be very low,
and recrospective searches for the mumour in
the medical literarure yield no convincing cases

million/year; they came to this ﬁzure +by
extrapolating backwards from epidemiological
studies from various countries.® ]

Malignant mesothelioma can occur in
children,* and such ¢ases can be considered as
proof of non=asbestos (spontaneous) actiology,
as the latency time with necessity must be very
short in these cases. Asbestos fibres have, how-
ever, been reported in the lungs of childreny
even in stllborn ones,” ** showing that asbestos
fibres spread in the humaa body and even pen-
ewrate through the placenta. Even if a latency
time of caly a few years is extremely rare in
mesothelioma related to asbestos,” it can
occur. There are some pubiished examples of
latency times of oniy 5 years.”

Mesotheliomas also occur in animatls, from
baboons” and domestic dogs™ ™ to fish.” Dogs
are exposed environmentally to asbestos just
like their human masters, which might explain
some of the tumours,” * ~ but in fish it would
be difficult o blame asbestos for the tumour.
Thus, as in other animals, there is probably a
background level of spontancous mesothelic-
mas in humans.

Levels of exposure

Although many authors write about low _le_w:l
exposurs 1o asbestos, there is rarely a definition
of this term. In fact, in many articles low level

~ exposurs seems (o be synonymous O non-

occupatonal exposure, which, as described
later, is cerrainly no¢ wue in many cases. Occu-
pational as well as non-occupational exposure
¢an be anything from very heavy to very low.

Occupational exp e to asbestas

It must be realised that occupational exposure
to asbestos qccurs ar has occurred aot only in
the “classic™ industries, such as asbestos mines
and factories, shipyards, insuladng business,
asbestos cement industry, building and con-
strucdon etc, but also in very many other ¢ccu-
pations and trades. Examples are pulp _md
paper indusey,” oil refineries,” electrical
industry,”  jewellery  workers,”  sugar
refineries,” and cigareme filter workers.™ Seas
men and fishermen can have been exposed to
asbestos used s insuladon in their boats. In the
reprocessed rextle industry, bags heavily con-
taminated with asbestos could be reused _for
various other purposes, for instance covering
heaps of rags; in an Italian investigadon of such
an industry, mesotheliomas and lung cancer
weze found 0 be fairly common among rag
sorters.”

Given the extensive use of the minerai, many
people bave been occupartionaily exposed to
asbestos. This exposure can have been only
brief but perhaps intense during that short
period. In many or most instances the workers
bave no idea of the exposure and it can be
impossible or almost impossibie to elucidace it.
Also, the level of exposure is often very difficule
to estimare, should the informadon be avail-
able.



Non-occupational cxposure to asbestos
DOMESTIC EXPOSURE

The family of an asbestos worker could be
exposed ta considerable amounts of asbestos
brought home on his working clothes, which all
oo often it was the dury of the wife or daugh-
ter to clean. Pleural thickening, calcificazions,
and pulmonary fibrosis have been described in
such cases, as well as mesotheliomas.™*

AIR POLLUTION PROM ASBESTOS MINES,
FACTORIES, DOCK YARDS, ETC

Asbestos mines used to be grest environmental
nuisances. They could be seen from a distance
because of the dust cloud. Asbestos fibras can
spread over a distance many kilometres from a
mine, and the railings from the mines were
used for paving roads, parking areas, play-
grounds, etc. In the crocidoiite mining areas in
South Africa, the incidence of mesotheliomas
was increased to at least 10 umes that expecred
even among women, proving a none
occupational exposure. However, whether
scme of this exposure was domeszic (sce later)
is not clear.”

Another example is the formerly acuve
crocidolite mine ar Wittenoom, Western Aus-
tralia. At least 5000 pcople lived in the
township of Wittenoom without working in the
mines, and in 1993 27 cases of mesothelioma
had occurred among these peopie.’ * * It has
been estimared thar 1.1 % of child residents and
1.9 % of the female residenss of Wittenoom
have died or will dic from mesothelioma,
whereas among the workforce this figure would
be 6%.° B

Around the chrysotile mines in Quecbec,
Canada, there have been at least 53 occupa-
tonal mesotheliomas from thé mines, nine
domestic, and two with gencral environmencai
exposure only.” In the nearby towns, the lungs
of residents who have never worked in the
mines have a fibre concenrration which is 10
tmes higher than that of the average
Canadian.* i

Mesotheliomas have also been reported from
the surroundings of asbestos factories”” and in
people living near dockyards. However, the risk
from residentisl exposure is probabiy low. In a
large study from England, this factor ac-
counted for only 3% of all the identified cases.”

CONSUMER GOODS
Asbestos has been ingoduced into various
goods used by the public. Exampies are wall
paints and spackling and joindag compounds.
Another is 2 band held hair drier, of which 13
million were sold in the United Scates and
which has been described as a “small asbestos
spray gun”.” In commercially produced Kent
filver Gigareres, crocidolite was used in the fil-
ters from 1952-6. The sale of these cigarerres
was [1.7 billion, and in the commercials the
Bealth effects of this filter was emphasised.™ *
Ounce asbestos is ingoduced into a home, it
will spread to all rooms and is aimost impossi-
ble to remove even with a vaccum deaner. It
will easily be disturbed into the air from the
;ﬁzbt:st movement, and sedimenration is very
OW.

-

URBAN AIR POLLUTION

“The air in cities contains 2 very low concentra-
don of asbestos. Near t¢ construction or
demolidon work the concentratioas are higher.
It has been suggested that the air of London
during the blim was heavy with asbéstos.
Asbestos is aiso released on braking, and close
0 3 motorway the fibre concentradons in the
air will be higher than the background, bur szill
well below the industrial threshold values. A
fisk not often appreciared is in dumps. In the
vicinity of a waste disposal site the concentra-
tion of asbestos fibres can be 10~1000 dmes
above the background concentration.”

Drinking warer can contain asbestos or
asbestform fibres from natural sources or pol-
ludon. The use of asbesros cement pipes can
cause a considerable number of fibres in the
drinking warter. Small amounts of asbestos can
be found in some wines, beers, liquors, and
other beverages, probably deriving from the fil-
wation process. Fibres that are ingested will to
some extent also enter the blood stream as seen
from animal experiments.” ** In humans, there
arc few reports. However, when amphibole
fibres were found in drinking water from Lake
Superior, 2 very small portion could be traced
in urine,™ and when chrysotile occurred in the
drinking water, very small amounts were again
found in urine.” However, most ingested min-
eral fibres will never be absorbed bur will be
cleared in- the normal way, and the harmfui
effects of asbestos in drinking water or drinks is
probably minuscule (and much smaller than
the risk of drinking the alcohol).

Even if ingested asbestos is not dangerous, it
has to be realised that it is only 3 very small
portion of the tap water that we actually drink.
Most of it is used for other purposes. Once the
water has dried after washing, cleaning, taking
showers erc the asbestos fibres will spread in
the air. Such amountss are small bur not
insignificant and will add to the normal
background exposure.™

ASBESTOS IN PLACE = BUILDINGS CONTAINING
ASBESTOS

A mixture containing asbestos was popular
after the second world war for spraying on ceil-
ings and walls for insuladon and decoragon.
This was used well mco the 1960s. There is
now a public danger because of the plaster fall-
ing down from natural wear and tear, vandai-
ism, or “artistc” carving in schools, exc. In
many induszial buildings, asbestos was also
used for spraying on the underside of the roof,
and with natural wear and tear (and for
instance birds building nests!)” there is now
release of fibres to the surroundings. Asbestos
was also extensively used m walls or around
plumbing for insuladon purposes, in cement ©
strengthen i, or jusc as a cheap filler.

In a modern city, asbestos can often be found
in many places: in the cellar, where steam pipes
are insulared; in storsge or laundry rooms; in
air conditioning sets; in theawes, museurms,
restaurants, ewc.™ Whenever there is damage 1o
any construction or machine that coneains
asbestos, the possibilities of exposure, some-
tmes even fairly high, is diere.



Table 4 Riported mesochelioma cases after exposure 10 “asbestos in place™

Ocsupanion o expoiure Commenss Reference
School ceachers 9/487 patiens with mesothelioms 9

1 casec each 100-103

4 Qses 104
Artended school 102
Office clerk 102
Female officc worker 108
Asbestos irsulation at Rome /252 patients with mesothelioma 106

It has been claimed that up 0 1000 prema-
ture deaths from lung cancer or mesocthelioma
will oceur in the future among school chiidren
from schools where asbestos was used in the
walls*—calculations which, however, had 1o be
built on extrapoladons and assumptons. Sev-
eral case reports have been published on
patients with mesothelioma, in which the only
exposure to asbestos that was reported was “in
place” (table 4). From various cohorts with
such exposure, significant ificreases in radio-
logical Aindings from the lungs—such 3s pleural
plaques—have also besn reported, indicatng
exposure ot asbestos, but these results are not
undisputed and there is a probable overdiagrio-
sis, as control groups are missing.'”

ENVIRONMENTAL MESOTHELIOMAS FROM LOCAL
DEPQSITS OF FIBROUS MINERALS

“Endemic pleural plaques” were Srst described
from Finland and since then many such
findings have been reported. In these areas,
there are small local pockets of asbestos which

Endemic plaques are of interest also in other
countries, as many peogple born in these places -
and living there in their childhood and youth
now have moved to other places, taking with
them not only the plaques but also the risk of

mesothelioma.™ .

Concentrations of exposure
OCCUPATIONAL CONCENTRATIONS
The concentradon of exposure which the firsz
workers exposed to asbestos have experienced
can only be guessed. Esdmated or recreaced
values from the past suggest fibre concentra-
tions from 25 up to occasional values of 1000~
2000 fibres/ml. With his own recalculations,
Harries in 1970 estimared the fibre concentra-
dons in the dockyard in 1951 as follows:
sprayed asbestos insuladon 171-322 fibres/cc;
stripping asbestos 334; sweeping 353; adjacent
passage 83; and in the passagcway to ;he
shower 25. Bagging debris 564; pipe lagging
194-200; removal of pipe lagging 171. Saap
samples showed values to up to 1000-2000
fibresice.'* These values are similar to the ones
published by McMillan in 1983, who recreated
values from the past: engine room 38; delag-
ging in boilers room 171; bagging debris 353
ﬂmL 3

Measurements fom working places in the
1960s oftan showed peak doses of 20 fibres/ml
and much less in more recent years. Where
asbestos is sdll used, many countries have
adopted a concentration of 1-2 fibres/mi as the

sometimes have been quarried, often for: upper legal concenmation of exposure. 'ﬂxe_se
generations, for some local use. The most -figures should be compared with the few avail-

common use is whitewashing of houses with
treraolite, which has resulted in an exxemely
bigh incidence of mesothelioma in some
villages (table 5). When the exposure is duc to
whitewashing of the houses the risk will disap-
pear when this procedure is stopped, but due to
the long latency tme this will take maay
decades.'=

A non-asbestos fibre, the zeokite erionite, has
been found in some Turkish villages. Roads,
buildings, etc, can contain this fibce in small
amounts. Erionite is even more dangerous than
crocidolite and the incidence of mesotheliomas
in these unfortunate villages is extremely high.

able aon-occuparional measurements (table 6).
A problem with the legal concentration is that
most asbestos use today occurs in developing
countries, many of which have adopred stand-
ards which they cannot enforcs. As a result,
actual exposures may be much higher than the
standard in these countries.

NON-OCCUPATIONAL CONCENTRATIONS

The fibre concanrations in domestic exposurs
might i fact be as high as in occupational
exposuce. Brushing clothes might give peaks of
2100 fibres/ml.” Ordinary vacuum cleaning is
not cffective in removing asbestos fibres, which

Taike 5 Local deposics of mineral fibres (asbesws or erionite}, occurrence of plaques, and of matignans mesothelioma

Plagues (% of
irpesngated Merothetioma risk
Country ov ana Type of fidre mAadiany) (x/10%y) Cumment Reference
Afghanistan Tremolice - - Caze report saly 108
Awseria Tremolite 3.3 Not increased Vineyard and ficld workers 109 110
Bulgacis Anthophyllice 2.8 women Not increased Tobscco growers 1112
Tremolite 8.6 men
Comsica Tremolite 41 (>30 %) High General polfudon 113114
Cyprus Tremolite High General poilusion 1is
F(';Ja‘t&ndmh:a Unknown 2.7-6.6 - Farmers 116
and An hyllite §.5=9.0 Noz inen 117118
" hophy T incrested
Mezsovo Tremolive 6.9 280 Whize washing houses 119~i21
) 140 (1985-94) 122
SW Asidea, Macedonia 222040y High 123
New Caledonia x2 LD White washing Bouses 12¢
300t 125
South Aftica Amosite crocidolite 2.5-6.6 High Populstion wroand mme 4
Tutkey Tremolite 1.2-25 High White washing houtes 126~128
Erionire ) Farmess 19, 128, 129
USSR Unimown Locally high 130
12 cases/'145 000 iahsbitaney/10 y.

in Jocal aren.



Table 6  Fibre concontrations in air and lungs writh nomoccupational exposure W asbesos Fibres in the lungs of paticnts with
O (1

Fiboyin aiv Fbary in lungy non P a heliorna '

Giow of exporure Cind) (RIGg dry dsrwe)  Referemce As has been raentioned, asbestos fibres can_‘be
D - rreTrY: - found in the lungs of the general populadon
N - 2.004% 108 without any known exposure. [n Germany; the

Plear sabestos mines, factarict, exe: upper pormasl limit was escmated, to be 300
Wl::nmm:opa—um 0.5 48 000 fibres/g dry lung. In a large study of 324
After dhosure of mine 6.01-0.2) malignant mesotheliomas, from which 46 lung
M’ mice in Conada 2-26.8 i34 samples were available, it was found that even
Greeee: * 132 at a fibre concentration of 100 000~200 000
Ja the yard of an sbandoned house 0.01 : fibres/g, there was a3 fivefold increased risk of
o3 nowly etisewaaded room 002179 mesothelioms, which was significant. ™ In this
New Caledonia: nxn 114 study (which has unfortunately only been pub-
While sweepiag floor 78 124, 125 lished in German) 28 in many others, the mean
,.;:;ff: ,:“’r"“ 0.06-0.67 number of fibres in the lungs of patients with
Teachersaid 0.0043 102 lignant mesothelioma is much higher than
Fomale afice worker 3t (TEM) 103 the normal values, bur there are usually
°39 ng/m’ (100 times Bigher than controly). TEM = clecuron mi Py f&d 2 m.“gfh values that lie within the normal

¢an remain for years in the house and be Discussion

aitborne again wheaever disturbed. Thus, Any asbestos fibre found in a lung must have

domestic exposure is not low exposuce. been inhaled. As far as is known, no rruly
Environmental concenrratons in the villages unexposed group can be found in the world.

where whitewashing occurs, low values ars There is no peoof of a threshold value—that is,

reported when thers is no disturbance, butina 2 minimal lower limic below which asbestos
fibres cannot cause the rumour—and thus it is

newly whitewashed room and while sweeping
floors, the concenaations can be quite consic.  Pidusible that even such low cxposure can
erable (table ). cause mesothelioma (cven_ if the ns‘k is
With asbestos in place, as long s the asbes- “:cm:ly fow). Patients with mesothelioma
tos is undisturbed the conceacrations in the air ;’1 ose I“”ig? show fibre ?“;in".w":s ‘Z‘:ﬂi
are very low (zero or hardly measurable: € no;ma mzz;::nr}ot < xdsmxsse :ssb estc s
<0.001 fibres/mi), but once deterioration takes g_!;o:: myc‘as‘:; g; Pmi:;:; : h‘::ort;esis wouold
place va;u‘:s ¢ go up to 15 ﬁbmrm!,‘ md'i. be to compare the incidence of mesothelioma
when being removed there can be ever. higher = ;") group with such background exposure with
;’i‘::s'c::c;ciggﬁn‘: ‘h: f‘”“: s‘;“?; O‘é‘g the incidence in a wuly non-exposed group.
25 esumared 10 be Q. s & i
fbres/mi, and in federal buildings 0,006, ;_I::; dxs not possibie, as no such group can be
Thus, Wi:y so ¢alled non-occupational expo- It is nevertheless possible that there is 2
sure, the typical exposure is 1 low or very low, background level of mesothelioma,~—that is,
almost unmeasurable, background concentra-  that A1 tumour can occur even in the complere
ton, but occasional high exposurs when there  absence of asbestos (or erionice) fibres. How-
is a discurbancs of some kind. It foilows, firsdly,  ever, the data reviewed here indicate that if so,
thac remrospective cstimation of cumulagve this background level must be very low—
exposure from history alone is an impossibility  probably much <1 case/million people/year.
in most cases; bur secondly, and perhaps more  This fgure comes from studies of industrial-
importandy, that any person living or working ised countries, where background exposure o

in (or even temporarily vising) buildings asbestos is unavoidable. What the true figure is
where asbestos has been used in construcon <30 only be guessad.
What, then, are the comsequences for the

Ot otherwise might well have been exposed to }
high concentadons of airborne asbestos fibras  Public health? From cthe studies of non-
once or many dmes in their lives, and in most  0CUP3stional exposures it seems probable thac

instances unknowingly. This includes most of D€ occasional high level exposure situations
are the ones that are most imporwant. Although

us!

B s marine 1 the background, hardly measurable, concentra-
mit:h!e::rmw:lay ;f::-%::nii z;f:k;ng SXPOSFE  tions of fibres in the ir cannot be completely
already mend):ned fibres do de: ?:;:i;: dismissed, the cumulative risk of these expo-

: " . sures is probably minor—and what is more,

:::n[:!eeii ::e:[: F:ﬁ:?::%’lds:?;f dhere is Ro way © reducs diese concenranons.
tion berween lifetime cumulacve o o ‘; It is the high concentradon situzdons which
fibre concentratony i the I Yposiwe and  ghould pe aveided. By imowing where ashestos
excellent, bur the Andings from UAZS 35 DOt oceurs, such risks could be identified. Any
“nt, bur the findings Fom e lags prob-  sguree of pollution by asbestos which relezses

ably give a bemer esumaion of exposure than significant amounts of fibres sbould be slimi-
¢ven 3 carefl rewospective analysis of the nared as soon s it is discovered, using correct
patent’s history, at least in low grade exposure. equipment and techniques. Corract techniques
In most studies, there is a clear dose-response  are also necessary whenever rebuilding or tear-
"h“",ﬂ berween exposure and the number of ing down of structures containing asbestos ©
fibres in the lungs "' 15 = 4 # avoid asbestos polludon of the environment. If
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