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inhalatlon of ashestos fibers incrouses the risk of bronchial carcinoma, It has been claimed that asbesfosiy is a
necessary prerequisite for the malignancy, but epidemictogle wndies useally do not have enough statsrical
© steength 1o prove that asbestos-exposed patients withour asbestosis are without risk. Several recent smdiey do
sctually indfeate that there js a risk for such parients. In addition, case-referent studies of patients with lung
cancer show an aftributable risk for asbestos of 6% to 23%, which is much higher than the acnial ocourrence of
wbestosis among these patients. Thus thers is an incrensing body of svidence that, at low exposure levels,
ashestos produces a slight increase n the relative risk of lung cancer even in the absence of asbestosis.
Consaquently, all exposure to asbestos must be minimized, .

Koy terms asbesios, Jung cancer, lung fibrosis, pleural plagues.

“ The main sause of lung cancer is smoking. However,
“ inhalation of asbestos fibers can inerease the risk for this
. . mot considerably. The first reports of fung cancer in
. connection with exposure 16 ashestos all concemed pa-
- tients with asbestosis (ie, pulmonary fibrosis caused by
asbestos) {14). The German physician Nordmann was,
- in 1938, one of the first to suggest that lung cancer in
wmsbestosis was an ocoupational dissage, and he assumed
. that the rumor resulted from the proliferating afveolar
- ang epithelial cells in the fibrotie lung (2). Thos, from
. the oulser, it was assumed that the cancer was caused by
the fibrosis, not the asbestos fiber in itself (“the asbesto-
sis-cancer hypothesis™), In 1943 the German government
declared lung cancer associated with asbesiosis 10 be an
© occupational disgase, Rt took another 20 years to reach
the same conclusion in the United Stares (5).

Over the years, many ressarchers have remained in
favor of “the asbestosis-cancer hypothesis™ (6—13).
Gradually, howsver, several papers have appeared which
have shown that an increased cisk for lung cancer occurs
also in ashestos workars without abvious asbestosis. This
finding has led 1o the proposition that it is the asbestos
fibers, not the asbestosis, that are responsible for the
Wmer (“the asbestos-cancer hypothesis™). As a conse-
Quence, a linsar dose-response relationship was assumed
berween asbestos and lung cancer (14—40). However,
ko consensus has yet been reached on whether lung fi-
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brosis is an obligatory precurser to asbestos-relared Jung
cancer of not,

The purpose of this review is to examine some of the
statements made by the two factions and the findings «-
often statistically weak ~ that lie hehind these claims.
First, some bagie facts must be remembered.

Latency time

The risk of carcinona {¥ very low or underectably low
for the first 10 years after exposure to asbestos, buy it
gradually increases and s highest after more than 30
years {17, 34, 4143}, According to some studies, expo-
sure to low doses will not only produce fewer cancers,
but also possibly longer latency umes than high doses
(44). Consequently, long-time follow-up is necessary, ot
a number of cancers ¢an be missed and risk evaluation
will be flawed (36).

Type of ashesios

The main types of ashestos are those consisting of
siraight fibers (amphiboles), of which the most imporant
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are crocidalite, amesite, tremolite and anthophyllite, and
those with curly fibers, of which there is enly one impor-
1ant type, namely, chrysatile. These fibers all differ in
their diameters and lengths and also in their ability to
resist breakdown in biological tissues. Chrysotile is by
far the most widely used, It also hus the fastest clearance
from the body, probably due to its higher solubility. As a

comsequence. In warkers' lungs at outopsy, when the

exposure oceurred some decades earlier, the most com-
monly found fibers are amphiboles, aven if the exposure
had been predominantly chrysotile asbestos,

Possibly for this reason, amphiboles seem to curry 2
greater risk for mesothelioma than does chrysotile (7,27,
435, As for lung cancer, however, a recent review has
concluded that there is linte evidence to lndicate lower
lung cancer risk (46). To confuse matters sven more,
thers are differences between diameters and lenpths of
the same type of asbestos, the result being different risks
for the various diseases. For example, very jong chrys-
otile, as was vsed in the texile mdusty, results in a
considerably higher risk for cancer than does the “Ror
mai” shors-fibered chrysorile (27).

The “thrashold value™

The existence of 1 threshold value below which no ex-
¢esg lung cancer ocours has been suggested (9, 113, On
the other hand, there are claims that aven low doses of
asbestos cdn increase the risk (20, 30, 31, 34, 44,
4731}, In several studies, it has bean shown that expo-
sure 1o 2 low dose of pure chrysotile (less than 20 fiber-
years} canses no measurable increrse in lung cancer (25,
52-—55). :

However, it should be remembered that the effects of
exposure to Jow doses of carcinogens are vary difficult o
measure and even more problematic to prove statistical-
. Iy, beeause very large cohorts are needed (40, 56, 7).

Failure to prove statistically an excesy of any dissase
with & low risk does not prove that such an excess does
not axiat, epidemiclogic studies are simply not sensitive
enough (58). This basic epidemiologic truth is too often
forgotten.
Of course, if one subscnbes to “the asbestosis-cancer
hypothesis™, g thrashold is amomn:ica}iy implicated
_ {since & fairly high exposure is necessary for asbestosls
to develop); on the other hand, “the asbestos-cancer hy-
pothesis” ic compatible both with a threshold and with-
out & threshold. ..,

Smaking hablts

Smoking and exposure lo asbestos have synergistic of
fzots on lung cancer risk, [t seems that & muildplicative

a4 Scang J Werk Environ Health 1997, vo! 28 no 2
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model fits the data best (21, 31, 34, 43, 59, 60). Com..
quently, comrectior.+for smoking habits must be made § fo

all comparisons concerning risks of lung cancer, Howey. B ,‘

er, in the real world, the differances in smoking halm;
between various occupational groups in the same society
are not very grear, and a relative risk in excess of 1.4y
unlikely to be due to such differances (615,

Increased risk of lung cancer in cther ypes
of lung librasts in man

Proponents of “the asbestosis-cancer hypothesis™ have
drawn antention to the fact that other types of fibrosis fn
humans (eg, idiopathic, ather pneumoconioses, and those
that oceur in collegen diseases) also have an increased
incidence of lung ¢ancer. In fact, it is mainly in systemic
sclerpsis (62) and cryptogenic fibeosing elveolitis (63,
64) that any larger number of lung cancers are found,
The risk of lung cancer in sillcosis is also moderaely

increased (relative ratia 34 for smokers with siticosis

o o g Wi

and 1.7 for nonsmokers) (65—67), Whether this in- ¢

vreased risk is due to the silicosis or 1o the silica partcle 4
itself is another pmblem.

The typlcal cancers in systentic sclerosis are penp?;»

eral adenocarcimomas or bronchioalveolar cell carcing -

mas (62), but those in idiopathic fibrosis are similar to ¢
the bronchial carcinomas found i smokers (63, 64, 68). &

Of special interest is the review by Mizushima & Koba ..
yashi (68). They collected 154 patients with Jung concer ™

in idiopathic pulmonary fibrosis from the literature. They a

found that the following factors ware typical for these .-
esncers: there was a predominance among men, almost .

all occwrred in smokers, the mors were of the same -

tvpe a3 among patents without puimonsry fibrosis {ex- \":. N
cept for a higher incidence of small-celf carcinoma), and -,
the temors were peripheral and mainly sitated in the

lower lobes. In other words, the wmors were similar to
those seported for patdents with asbestosis. :

It should be remembered, however, that “idiopathic™
fibrosis is more than rwice as common in persons with
some type of oceupational exposure {o solvents or parti-
tles {69). At least some of the substances which presum-
ahly caused the fbrosis might in themselves be carvine- <
genic also, Indeed, asbestosis can be difficult 1o diffaren-

finte histologically from “idiopathic” interstitial fibrosis cfj};‘s

{apart from the presence of asbestos bodies) unless the
exposure history is known.

Inlungs with interstitial tihrosis. squamous-call mets-
plasia and atypical cell proliferation can be seen far inle
the small bronchi (63, 70). Thus there ara daia indicating

that the risk of lung cancer is increased in ot least some

types of diffuse fibrosis other than that causad by sshes
108, and thus there {3 a plausible pathologicsl mechanizt
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to suppors this sonclusion. These observations can be
interpresed as supportive of the “asbestosis-cancer hy-
pothesis”.

Corrgiation hatwaan Hdrasis and lung cancer
In animal studiss

in ashestos-axposed rats, the incideace of mallgnant -
mors is related to the dagree of fibrosis. However, as has
been painted out, the lung cancers in rats are histologi-
cally differamt from those in humans. The only conely-
sion ong can draw from animal expeiments is that both
the fibrogenic and the carcinogenic effects are dose-
related,

Mutaganiclly of ashesios

Though the opposize has been claimed, asbestos is in fact
3 complets carcinogen (39, 71, 72). This is evident for
humasns from the sccmrence of mesotheliomas, for which
asbestos seems to be the single cansative agent.

Epidamiologic stutdies In humans and excess
lung canver in ashestos exposure with
and without ashestosls ‘

There is no doubs that patients with clinical and radioleg-

© ical asbegtosis have a high risk of dying from lung cancer

(1able 1). At the highest exposure levels such as occurred
m the early years of the industry, there may have begn 2
lower cancer risk because the patients died from asbes-
wosis before there was enoogh time to develop cancer
41, 823

Several reports have indicated that the incidence of
lung cancer is incrsased also for asbestos-expased work-
ers who fack radiologieal svidence of asbestosis. Some
of these repors are listed in table 2,

Radialogical diagnosts of asbestasis

The radiclogical dizgnosis of ashestosis is not easy. The
§ysitm developed by the International Labour Organisa-
tion (ILO) for evaluating pneumoconiosis, which has a
12-grade scale for parenchymal opacities, Is used. As a
general consensus, according o the ILO system, a de-
gree of 1/0 in 8 warker sxposed to asbestos is accepted as
Manifest ashestosis, while 071 is not. Unfortunately, the
agreement between readers {or even the same reader at

© 2 different times) at this Jevel is often not very good.

The specificity and the sensitivity when compared with
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autopsy findings iz aiso poor, and false negative and
false positive results are very common {87—389), A con-
founding factor is smoking, which can cause a signifi
cently higher incidence of small hrregular opacities in

chest roentgenograms (0, 91). Since smoking is the

main cause of Jung cancor, there can be bias in that the
risk for patients with radiologlcal "asbeq:os:s might be
overestimated.

' ana-faspsmss for asbestosis

Bven if the cotrelation berween exposure 1o asbestos and
the oecurrence of asbestosis s generally good, the lungs
of some patients may be heavily burdened by asbestos
without developing asbestosis (92).

Correlation between lung cancer and ashestosis
according to autopsy findings
in many studies, the exposure 10 ashestos has been so
Targe What most workers have some degres of asbestosis
at autopsy. As proof of the “asbestosis-cancer hypothe.
sis” some studies have been cited in which all patients
with fung cancer also had asbestosis 1o some degree at
autopsy. For instance, Kipen et al (1987) published 138
cases of lung cancer among ashestos insulation workers
who all had ashestosis at autopsy; 18% of the asbestosiy
cases were not diagnosed from X-ray appearances (87).
In 1989 Slujs-Cremer reponed autopsy findings from
339 amphibole ashestos miners (both erocidolite and
amostie). Lung cancer comelated with heavy smoking,
age, and asbestosis. The standardized mortality ratio for
lung cancer did not show any excess for 302 exposed
men without ashestosis, but it became progressively high-
er for those with ashestosis (93). The authors concluded
that, in the absence of asbesiosis af necropsy, 4 bronchial
carcinoma in a man exposed to asbestos is unlikely o be
due to asbestos. Since this study is one of the mast cited
in support of the “ashestosis-cancer hypothesis™, it has to
be reafized that the study has some flaws. It is not an
epidemiplogic study. It was remospective and based on
the reports of different pathologists, We know nothing of
the selection since anly 3 portion of the workers came to

Tabia 1. Lung cancer In patients with asbestosis. (SMR « stan-
dardized mortaiity ratle, RR = righ ratio)

Author N Lungeancer OQb- Ex-  SMR
percent  served pected or AR
ot deaths

Couis st al, 1387 73 158 3 " . 74

Bagzy, 1881 74 283 38 - . .

Huuskonen, 1878 (75 202 32 “ " 9.0

McMifian #f al, 1478 {78} 2.2 " . .

Buchanan. 1985 {77] 238 309 " “

Sluls-Cramer, 1881 (78} 8r 43 52 83

Hughes & Wai, 185¢ {3 2 77 g 21 42

Wilkinsan 81 ai, 1385 (‘rs N 23

Hillardas, 1354 {80} 166 9 39 23

Scand J Work Environ Health 1997, val 23, no 2 95
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Table 2. Relative risk ot lung cancer In ashestos-exposad cahons without asbestosis (observad/expectad valuss). (N = nymber of m;g.:
ars, 0 = observed number of cases, £ = expectad numbpar of cases. RR = risk rAtio)

" n ]

Author Cohort ™ Mo asbestesis Fiaques oy
, 3 o £ fR N 8 £ W

Sipis-Cremer, 1959 Amphibole 02 11 124 u
{78} minars
Eage, 1976 Shipyard 235 3 4= 24
82 warkers
Fiatehes, 1972 Shigyard 404 7 5.61 1.2 408 i§ 57 24
{53} workers
Loors et 2l, 1989 Normal §9 - 8
{34} population :
Shye-Cremer, 1967 Normal pi 1.56°
{78) population
Ligatls McDonald, 1980 Chrysatiie a 286 n
42) © miners

N = 4559) 13 r b ]
illgrtat, 1994 Plaque “ 1430 4% W 14
{80 carrineg
Santin & Jamhgim, 1987 Shipyard 1085 & 4.3 “ 86 3 £3
{36 Workery
ﬂrmghts & Weill, 191 Asbastos «* 14 81 1.2 -G 2 5 13

(A tamant ‘

wirkers
Loemis 914, 1288 Pague « - & ] 33 33
{88} =1t

© Unaalelfind, calculated trom article and might contin same with ashestosts (Aol elnar from artice),
* Lateifiod, caloulated Trom arvicte and might contain some with asdastosls (not shsar Trom articla).

< Gniy workers wih < 20 years of latency from Nrst sxposure,
4 Estimated valun from e,
+ A taw af thes patients nrumly bag ahmm. g abee rom nt,
T EeQ05; " P 001 7T P < LU0S, TP < 0001,

autopsy, and thete was also bms, because the patholo-
gists know/ 4t an early mge whcther the patfent had
CANCET OF ok,

However, most autnpsy ﬁndings do wppcm the “as-
- bestostg-cancer” theory, There are exceptions however,
For instance, there is 1 snidy in which more than half the
patients #xposed to asbeﬂos bhad lung cancef but no as-
bestosia st autopsy (88). - :

Correlation betwean lung cancer am_f asbasms
- according to radiclogical ﬂndrnys ,

Some epidemiclogic studies have been made cancammg
_radiological findings and subsequent develepment of
fung cancer. The study of Hughes & Weill (12} s of
special interest since it has been cited by many reviewers
ahd Dy the authors themselves as support for the “ashes-
tosis-cancer hypothesis” and “proof™ that cancer is no
mofe common than expected in asbestos-exposed per
sons without asbestosis. As seen from table 2, the rela-
tive risk for lung cancer in men without asbestosis in this
group isin fact 1.2 (ie, a 20% increase), and, though this
is of course not statistically significant, it is statistical
speciousness fo claim that a lack of excess wumors has
heen proved in this study. In addition, the authors gol-
lected dara from 2 factories. In 1 of the 2 crocidolite was
used 10 some extent, and this factor was the only ! of the
2 factories in which there was an excess of fung cancer

46 Scand J Work Enviran Health 1897, val 23, no 2

ra!.her than the accurrence of asbestosis. _
Some studies on asbestos-related lung cancer mms
also been published in which some of the paticnts did not "
fave any fibrosis (76, 95—-97). Thus, in many instances, i
the risk of asbestosis does not parafiel the risk of Iuag B
cancer (25). :

Ashestos fTbars or bodies and lung cancer

In several studles, the occurrence of asbestos fibers of
budies or bath in the hungs of lung cancer patianty —~
cither in rajected lung tissue or at autopsy — have beea
comnpared with findings from referents. Some such smd-
ies are summarized in table 3. The fiber levels are in-
creased in parteris with Jung cancer even if there is ne |
asbestosls presen. For axample, in the Karjalatnen swdy <
{983, only 2 of the 113 cancers had radiological asbesto- -

-siz, and another 7 had shight histological fibrosis.

Fleural plagues and risk of lung cancer

It most investigations, pleural plaques are the mostcom: =~ -
mon radiologicnl finding in persons exposed 1o ssbestos. -
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Tabie 3. Ashestos fibers and todies and lung cancer.

FAX 0.

Hiillerca! 8 Hondarson

Auther Matenal Casas {N)  Ashestosis Resits
Karlalainen st af, 1953 (38} Operated 113 g OR 2.8 2 § x $0%g per gram
CRI1Sx 1 x10Wg pergaam
Martischaig, 1377 47} Autopsy k(1) —_ Sigrificant higher isvels of mrugmous hodles
in patiants with lung 23008¢
Smith, 1588 {59} Autopsy 107 — Mora achastes bodias in galients with ung cancer .
Kighirmoto, 1842 {100 Autopsy 92 - More zsbestos badies In patients wilh lung canter (P < 0.01)
Hiraoks ot 8, 1980 {181} guinp‘syd : ?g; 10 Mare zshartos bodles in pationts with Jung sancer: high caunts P < 0.01;
parate

| lawecounts P <003

- They are in themselves harmless and can be regarded as

an cbjective sign of previous asbestos inhalation. If there
is a lnear dose-response relationship between fung can-
wer and asbestos, the logical consequence would be that
persans with plagues should have ap increased incidence
of brouchisl carclnoma. On the other hand, if the “ashes.
tosis-cancer hypothesis” is correct, there should be no
increased risk unless the plaques are combined with as.
begtosis.

Radiotogical diagnosis of plaques

The ILO system for Hagnosing plaques has a low specif.
fcity and sensitivity, At autopsy less than half of the
plagues seen radiclogically actually exist, but despite

% this fact more than twice as many remain undiagnosed
. (102105}, Thus, 1 reach an scceptable level of specif-

icity, saict criterds are necessary (102, 106). Unfortu«
nately, the sensitivity will then be low ~ and (he majoris
ty of the genuine plagues will never be diagnosed (102
108} M is difficult to evaluate any study using unspeci-

* fied o JLO eriteria,

" Degree of sxposure and plagues

In the general population in a society in which there arc
no “endemic plagues”, 84—80% of sirictly defined pleu-
ral plagues disgovered in chest rocnigenograms are due
to occupational expostre to asbestos (80). A good core-
lation between pleural plagues and asbestos fibers or
bodies in the lung has been shown by many researchers
(22, 99, 107— 115). Asbestos hodies in sputum are also
correlated with pieural and parenchymal changes (116).
There is also 4 fair corralation between the number of
asbestos fibers in the lung parenchyma and the size of
the plaques {113,115, 117). This correlation SUpports the
finding that the average or cumulative dust exposure is a
significant determinant for the progression of pleural
Abnormalities {{18—120). Since definite cniteria would
single out those with the largest plaques, they would tend
o select those with the heaviest exposure.

However, even If the mean of asbestos fibers or bod-

e in persons with piaques is higher than in the normai

i population, there is g fairly large variation, and some

v

persens with plagues will have values that are litle or no
&ifferent from thoss of the general populaton (111, 114).

Ten percent of the persons with nonmalignant asbes-
tos-retated pleural lesions without signs of parenchymat
fibrosis will develop radiological and clinical evidence
of it ina 10-year period (76, 80, 121). Slightly restrictive
lung function has been reported for groups with asbes-
tos-induced pleural lesions; the principal determinant of
this restrictve lung fonction is probably parenchymal
inflammation or fibrosis (122). Tn careful patbological
Investigations, szall jesions in the bronchioles and sur
rounding parenchyma can be found in most patients with
pleurat plagues (123, 124), Thus the followers of the
“ashestosis-cancer hypothesis” might accept the fact that
persons with plagues do bave an increased ns;t of cancer
- anid aftribute this fo subradiological asbestos:s, whxch
muy be present in some rhese patients. ‘

Plagues ard risk of cancsr

Whether patients with plagues have an increased risk of
bronchial carsinoma o not has been hotly debated. A
strong opinion argues thay there is no excess cancer for
caeriers of simple plagues compared with those without
(13, 125, 126) or that, if there is such an excess, it is
explicable by more prevalent smoking among patients
with plaques (127). However, in some stdies, the inci-
dence of bronchial carcinoma has been reparted to be
increased for thoss with plaques (rable 3).

Many studies indicate that plagues are more than
twice as common in chest X rays of lung cancer patients
as in X rays of the general population (128—132), The
same holds true for plaques at autopsy or determined
during aperation (table 4), but these studies could be
biased by the investigator's knowledge of a tumor.

There are also reports in which no cxcess has been
found in patients with plaques. Harper et al compared 13
patients with bronchial carcinoma from 1500 workers
exposed 1o asbestos and found ng trend toward an asso-
ciatfon of pleural plagues with subsequent malignancy
(133).

It seems that even Jow Jevels of exposure to asbesios
{such as the ¢nvironmental plaques in Finland) ean result
in plagues. These plaques do not seem 1o indicate a

Scand J Work Environ Hegith 1997, vol 23, na 2 87
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Yabie §, Pleural plaquas and cancar at autopsy o7 opasation. (RR =
HSK fatio)

Auther Material Typs of Op- Fye AR
refarents served  pected

wain, et al 409 Compared 4 4 12
1384 autopsies within

{10y the group

Smith, 1968 109 Aga/gander 27 18 g
199} autopsies mytched

Molly, et al 10M9 Compared 1.3
1885 autapsies within

mn the group

Yoy, st al 1258 Operatag W ows 18
o7 openated withaug

{132) wncet

measurably increased risk of cancer {134}, This sudy

also showed that there was no increased risk in persorss

with fibrosis only - but fibrosis in combination with
plagues gave a relatve visk of 2,8 In & later Finnish
smdy, a rough estimate of the refative lung canecer risk
for parients with these mainly environmental plaques in
comparison with that of the general population gave the
figure of 1.1 (136) — which is such a small risk that
unrealistically large population studies would be neces-
sary [0 prove it statistically (137, '

Lobar distribution and Nstotogicat fyp& of lung
canger in patlents with agbestos axposure

Generally, lung tomors are more common in-the upper
lobes than in the lower.ones. In asbestos workers the
reverseis rué (31,81, 95, 138). This reversal is seen also
in asbestos-exposed cohorts without pulmonary fibrosis
(30, 95, 139).1n 1 of these studies, in patents with more

-
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than 2 million fibers/g of dry weight of lung tissue, 594, - "
of the cancers were situated in the jower [obes, while, i Wir
those with less, only 29% had this distribution {138). A

Adenocarcinomas are reported to be relatively mope &

common among persens exposed to asbestos than among
unexposed persons {95, 75, 128, 139-141). There Is, -

however, no consensus on this report {137), and the .
. incidence of all the main types of bronchial earcinoma iy

in fact increased (96, 138, 141, 143146} There are
indications that with heavier exposure, and thus in pa-
tients with asbestosis, relatively more adenocarcinomay
are seen (22, 31, 139, 142, 143} At lower exposure
levels, squamous-cell carcinomas seem o be more com-
mon (47, 80, 143, 146). This phenomenon might reflec
the relative imporance of smoking versus asbestos; 21 a
lower exposure level to asbestos, the “tobacco effpor™
predominates, creating mainly squamous carcinomag,

Relative and “attributabile” risk of ashestos in
fung pancar patients

Various reports have tried to outlive the fmporance of
asbestos as a cocarcinogen In lung cancer. Case-referent
or similar studies of patients with lung cancer reported
an anributable risk of 6% to 23% for asbestos (table §).
Qceupations with exposure to ashestos are overrepre-
sented amung clinical cages of lung cancer (129, 130,
151). ‘

The actual occurrence of asbestosis among clinical

"I “cases of lung cancer is much lower than the 6% 10 23%,

when asbestos played 1 role according 1o the epidemioio-
giste. OF special interest is the study by Wilkinson et &
(79}, in which lung cancer cases were compared with
teferents, not only regarding occupationa] exposure and

Tahis 5. Percentage of ‘anfibuuuln risk” of ashestos in jung cancar. {RR ~ fisk ratlo)

Authar Gahort Lases Ashys- Referants RR  Afirbutabis risk
{H} tosis %
Daves S lvine atal, 1933 (146) . Men In wast S¢ottand - “ —_ - &
Kazhalalrem st 4, 1984 (115) Surgery &5 5(1+4 297 -— 15
imbernon o8 4, 1996 (145) Waorkers (gas, dectricity) 310 1240 14 -
Kjuygist 2l, 1866 (143) , Surgery 178 ? 176 kE 3
Veng of 21, 1985 {142) Pailants 1002 1118 ;:ﬁ?:" »
Staynerstal, 1996 (48) Stirgery 201 — 201 - 235" “
nsen atal, 1995 (76) Fatlents m 578 i -
Bstaad 19780047) " - General population L ? 659 167" "
ol ot al, 1983 (148) . Gdtehorg - 147 ? 11[1]; 1.6—18 18
Bovana at ), 1832 (149) Trigste 756 4 756 20 20

+ Expused <20 y8ars.
* Exposad > 20 yeus,
* PeQ85 R 001 " P e ib.

88
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s
. smoking habits, but also regurding the occurrence of
¢ parenchymal small lesions nccording to ILO. As seen
. from the tables, the relative risk for lung cencer for
patients with changes compatible with asbestosis (1/0 or
more} was 2.03, and for those without asbestosis it was

186

All the studies cised here and seen in the table agree

fairly wall. One must therefore conclude that lung cancer
-risk is increased also in patients without asbestosis.

' . Machanism of sshestos-related lung cancer

§ nhas been claimed that fibrosis in the lung parenchyma
?\ s unlikely 10 cayse cancer in the large bronchi, where a
#r large pan of ashestos-related cancers are seen (58, 152,
y -,N .153). In wracheal organ cultures, necrosis and desquarma-
. ton of surface cells accompanied by basal cell hyperpla-

¥ preswnably independent of any sccompanying paren-
: ," chymal changes. These changes presumably cause an
‘%" increase in the susceptibility of epithelial cells of the
45 - bronchi 10 be transformed by environmental carcinogens
- (31). Fibrosis of the lungs and cancer of the bronchi esn
B thus be seen as end points of 2 unknown mechanisms
¥ that may wotk independently (153).

:ﬁl

% Concluding remarks

A% There is an increasing body of evidence which indicates
- that ashestos ar low exposure levels produces a slight
incmase in the relative risk of Tung cancer. The relative
" risk of cancer i asbestosis patients is higher, but it is

Unclear whether this higher risk is attributable entirely to'

Righer fiber burden within lung tissue (a dosz-response

. effect) or whether these is also an adjuvant effect of
fibrosis by way of cytokine praduction, over and above
the dose effect.

This conclusion is not 2 purely academic quastion but
has irponant practical consequences in 2 different areas.
One is in the legal world and the other is in the world of
industrial hygienists. The legal consequences have an
imporeant bearing for many persons. Accepting a no-
Mweshold hypathesis for lung cancer would open the
field for a large number of patients with low-grade expo-
Rre to clalm compensation for Jung cancers caused by
. o exposiire, even when the principal cause of the
 tumor is smoking. However, scicace should try 10 find
- the facts independent of how the law might be affected

.- by these findings. In other words, law should follow
icnce, not the other way around. The Jegal world has to
, €00 1o lerms with whether — and if 50, how much — 3

¥ sin can be seen after 1 week (154), and this oceurrence is -
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small increased risk, such as an increased risk of 10% or
20%, should be compensated. Proposals have been made
{33).

The mare importam fact is that even if an inereased
risk of 10% or 20% is not very important for & person, i{
witl result In a arge number of Gronchial carcinomas in
the general popuiation where smaking, unfortunately, is
fur from eliminated. Given this fact, society cannot con~
clude from the prosent data that lung cancer risk is in-
creased enly when exposurs is heavy enough to cause
asbestosis. Anyone clsiming such an unproved hypothe-
sis shouldars a heavy responsibility. All exposure 1o gg-
bestos musi be minimized, and i asbestos is to be used,
stringent pracantions must be taken,
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