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OBJECTIVE:

The health effects of asbestos have become a cause of
serious concern in recent years. It has been estimated that
from 1940 to 1979 in the United States alone, 27,500,000
individuals were ex osed to this mineral at work. Recognition

associa €Xpesuve

of the diseases-oa.u.s-e-d—«bq asbestos has led manufacturers to

{coduce en nee-tn atrels, povide pedsonal probechve devices and cloMhin .
ggddte eg ' ure 5§a té#gatlvgemate ials and by 1nstit§iing

improved work practices. It has also led to widespread public
concern over the presence of asbestos in the environment and
o potential ot

fear on the part ol persons w1th ninimal exposure. This and
projections of future asbestos related illness have led to
important public policy guestions; whether to remove all
asbestos in public buildings and what to do about the enormous
estimated legal liability. In this context physicians are
commonly asked for advice on the health effects of asbestos.
While abundant literature exists on the health effects of
asbestos there is much that is conflicting. Accordingly, this

has been
report wese prepared by a group of experts to present an

authoritative concensus view of the current state of knowledge

while pointing out areas where additional information is
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necessary. An attempt is made to summarize the extent of the
hazard while providing the sources on which the opinion is
based.

ASBESTOS - THE MINERAL:

geaecic
Thﬁﬂterm "asbestos" is used to describe a group of
ninerals which when cerushed break into fibers rather than dust.
hydcates

They ar?Afibrous hydrous silicates which have great tensile

acd (esistance L some vatieties oe alse
strength, heat resistance,Aand a-eﬁflexible. This weavable rock
has numercus important uses in an industrial societz,and world
productionys and use has clinbed steadily since its commercial
introduction in the late 19th century. Geology, mineroclogy,
and uses have been well described elsewhere (1-3). The common
fiber types include chrysotile, amosite {cummingtonite},

croccidolite, and anthophylite.

ASBESTOS IN LUNG TISSUE:

Inhaled asbestos that is retained in the lung can become
cocated with a proteinaceous; Fe staining material. The
resulting asbestos or ferruginous body is a most characteristic
index of asbestos exposure. It is usually recognized by its
beaded-necklace or drumstick appearance:“ﬁﬁonger fibers are
more likely to become coated (2-22). The majority of the lung

burden of asbestos, however, 1is uncoated and consists of short

AD2184

UCC 023737




Al m
fibers, i.e., less than 5 g (2-21). These are poorly visible

or invisible on light microscopy but have been demonstrated by
electron microscopy. Asbestos bodies are commonly found in
foutine autopsies in the absence of asbestos related illness.
These are usually few in nunmber and point to the importance of
developing a standardized technique to quantify the amount of

asbestos in lung tissue (to be discussed below).

BENIGY PLEURAL ABNORMALITIES ASSOCIATED WITH ASBESTOS:

Asbestos causes pleural plaques, pleural thickening and
pleural effusion. Pleural plaques are discrete, shiny, rounded
lesions. They characteristically occur on the postercolateral
aspect of the lower parietal pleura, but usually not on the
visceral pleura, at the costophrenic angles, or at the apices.
Thin plagques are smooth and greyish-white. Thicker ones are
ivory colored and may have either a smooth surface or be
coarsely nodular with the consistency of cartiledge.
Diaphragmatic plagues are usually round and disk-like whereas
those over the intercostal spaces are elongated and have an
irregular configuration. Microscopically, plaques afe seen to
be vollagenous connective tissue, cell-poor, with few

fibrocytic nuclei, arranged in undulating fashion in a coarse,
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basket-weave pattern, and containing only few thin-walled
capillaries (23, 24). Elastic staining shows intact lamellae
beneath the plaque in continuity with the surrounding normal
parietal pleural connective tissue, suggesting that plaques are
extrapleural and develop between the latter and its covering
layer of mesothelial cells (23), Some calcium deposition is
present in a high proportion of plaques, and occufs as'granules
along the course of the collagen fibers, ceasing abruptly where
the connective fissue changes into normal pleural tissue (23).
Cubcidal mesothelial cells may occur at the edge of the plaque
(23), occasionally with metaplastic changes (24, 25).

Although coated asbestos fibers‘have not been reported in
relation to pleural plaques, in the extensive series of 172
sections examined by Heurman (23) under polarized light,
examination of ashed tissve has revealed the presence of
uncoated fibers in many cases (26, 27). With electron
microscopy, it is apparent that most plagues contain many
small, submicroscopic fibers. It is of intérest that these are

more concentrated in the calcified zones than in the fibrous

zones (28).

of ashesfos
The usual effecﬁ‘on the visceral pleura of-asbestos is a

focal or diffuse thickening., This varies from a thin nilky
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white disccoloration, detectable only on gross visualizatiog,to
a thick peel encasing the lung znd easily seen on chest
roentgenogran. In contrast to plaques, which are most likely a
roentpenclogic diagnosis in an otherwise healthy person,
pleural fibrosis may cause symptoms and impair pulmonary

function.

PLEURAL EFFUSION
cxposuie hus been aSSoda&eA w{H\ ‘leudo{)mw o\(
Sauses pleural effusion, usually an exudate that

ASbEStOSA

nay persist for several ponths to a year. It may recur on the
same or the opposite side after several years. Macroscopically
the fiuid is often blood stained and microscopically
erythrocytes and/or mature lymphocytes are commonly seen

(Billerdal, Gunner Thorax 1981: 36: 669~675).

PULMONARY ASBESTOSIS

DEFINITION

The term asbestosis should be reserved for the
interstitial fibrosis of the pulmonhary parenchyma due to
asbestos. While pleural abnormalities are commonly associated
with pérenchymal disease, they should be separately classified

as there are differences between pleural and parenchymal
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fibrosis in epidemioclogy, ¢linicael features and prognosis.

Pathologic Features

In lungs with minimal or moderzte fibrosis there may be no
changes visible grossly. VWhen they occcur, the microscopic
changes in pulmonary asbestosis vary from small areas of basal
fibrosis to a diffuse, fine fibrosis of both lungs. 1In
general, the nore severe the process the smaller the size of
the lungs. The cut surface of the lung has a2 dark brown color
with streaks of a fine, grey colored fibrosis.that generally
appears to affect subpleural areas first, often quite
extensively. This fibreosis outlines lobar and lobular septa
and focally interdigitates the lung parenchyma. The
parenchymal fibrosis, which has a linear and reticular
appearance, affects the lower lobes first, then middle lobes,
and eventually upper lobes (10, 29, 30). In advanced cases
honeycombing is found commonly in the lower lobes and
subpleural regions (30). The honeycombing is characterized by
cavities that range from 1 to 15 nm and have thick walls (31).
The pleural surface adjacent to the fibrosis is invariably
involved in the fibrotic process, either mildly, giving the
appearance of a milky covering tc the fibrosis or with

widespread fibrosis and symphysis (29, 30). The hilar lymph
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nodes are not usually enlarged or otherwise affected (10, 32).
There is no evidence that asbestos céuses enphysema, but there
has been no systematic autopsy study to quantify the degree of
emphysema in asbestos workers compared to controls.

Asbestosis is a restrictive lung disease associated with
dyspnea, clubbing of the fingers, basilar crackles, and
widespreadrirregular opacifications on reentgenograms. The
latter are usually more prominent at the lung bases. Pleural
thickening and caleification may also be present as noted
above. The vital capacity is usually reduced and gas exchange

i Sevese cages of pulmenary Librosis,
impaired. Cor Pulmonale is a common resul;d ¥hen many or all
these features are present the diagnosis is made without
difficulty. However, in the absence of the opportuﬁity to
examine lung tissue microscopically, the diagnosis is always
inferential. The certainty increases with increasing numbers
and severity of typical clinical abnormalities. We will now
review individual features comnonly associated with the
interstitial lung disease due to asbestos. |

When asbestosis is advanced, the chest roentgenogran

appears to be the most valuable single examination. A diffuse

irregular interstitial pattern coupled with numerous pleural

plaques or extensive pleural thickening in a person with known

(.
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with ashestos-telabed diseases which aen be assessed developmentallf over a given, bnown
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exposure presents little diagnostic difficulty. It is possible
for a patient with asbestos induced pleural disease to develop
a nonspecific interstitial fibrosis but this is generally
regarded as uanconmon. The difficulty with the use of the chest
roentgencgran relates to the detection of lesser degress of
‘interstitial fibrosis. Efforts have been made to standardize
the interpretation of roentgenograms in the pneumoconioses,

The post widely accepted and extensively studied method for
asses8sing the degree of roentgenologic involvement in the
pneumcconicses was developed by the International Labour
Organizat;on; and is currently called the ILO-1980
Classification (38). This scheme evolved from studies of
miners and focused initially on the detectiocn of silicosis.

The x-ray appearance of s8ilicosis is characterized initially by
small rounded cpacifications called p, q, and r respective.iy.
The classification was later broadened to describe
abnormalities which occur in asbestosis and do not have a
rounded appearance. These are fine, medium and coarse, small
irregular opacifications opacifications and they are called s,

t, and u, respectively.
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The number of these abnormalities in a given area of the
chest x-ray, whether rounded or irregular, is called their
PROFUSION. The PROFUSION was initially graeded 2s 0 for none,
1 for slight, 2 for moderate, and 3 for severe. it becane
apparent, hoiever, that even experienced rezders had difficulty
in grading copacifications into these categories in a
reproducible fashion. If, however, observers were asked to
give twe classifications, i.e., the one category they thougnt
was most likely, and another which they thought might also be
considered, the observer reliabilitly (i.e., in terms of
reproducibility) was considerably improved. This method of
giving the observer two options (the one He thought most
likely, and next most likely) was called the expanded
¢classification. It formed a 12 point scale that has proven to
be very useful epidemioleogically.

It is likely that an individual who develops asbestosis
noves more or less uniformly from the normal roentgenologic
appearances (~/0, 0/0, 0/1} to the abnormal 1/2, 2/1, 2/2, etc.
The problem is that the interpretation of the lesser degrees of
abnormality on this scale is highly subjective and that

numerous causes of such roentgenologic shadowing other than
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ashestosis exist. Accordingly, eriteria other than
roentgenographic ones have been scught. To evaluate the
usefulness of a given test used as a criterion for asbestos,
the results of the test need to be known in unexposed persons
who are sipilar in age, sex, race, smoking habits, geographic
location, other environmental exposures and socioeconomic
statuws, Information is often scanty in this regard
particularly since few longitudinal studies are available to
exanine the variability of criteria that are indicative of
early interstifial fibrosis., Information is availablg on some

and will now be reviewed.
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Hicroscopic Appearances

There is little information on the early pathophysiology
of asbestosis in huﬁans. Current opinion is largely based on
inferences fron animal studies. The initial reaction in the
interstitial tissue is believed to resemble that of other forams
of interstitial pneumonia with mixed leukocyte infiltration cf
the slveolar walls, moderate numbers of phagocytes in the
alveoli and varying degrees of organization with fibrosis (33,
34)., The process is believed to be concentrated initially in
peribronchioclar regions (10, 29). The initial lesioﬁ is a
bronchiclar wall thickened by the accumulation of collagen and
reticulin. Metaplasia of the squamous and epithelial cells
often occurs. Alternatively there may be cuboidalization of
the epitheliial cells, Characteristically, in early stages,
only an occasional pulmonary subunit is involved. More
advanced cases show a diffuse fibrosis, invelving the
interstitium, frequently associated with areas of solid
fibrosis where laminated collagen may replace the entire
parenchyma. Such areas may also show alveolar cell hyperplasila

ard sclerosis of vessel walls (29). (The presence. of numerous
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uncoated and coated asbestos or ferruginous bodies is an
inportant feature confirming asbestos exposure.)

Before a pathologic diagnosislof asbestosis can be made a
variety of considerations must be taken inte account including
the following:

1. There are numerous ofher causes of interstitial fibrosis.

2. The distribution of interstitial fibrosis= in asbestosis
may be spotty, and therefore, adequate sanpling of the lung
must be done. The lingular and the right niddle lobe are
particularly prone to nonspecific fibrosis and sampling must
take this into consideration.

3. VWhile advanced asbestosis characteristically shows
nupmercus asbestos bodies, this may not always be true because
fibers are cleared from the lungs and undergo dissclution and
fragmentation with time (31). Thus, in some cases it may be

difficult to demonstrate fibers. In our opinion this is rare.

4, The absence of a history of asbestos exposure removes the
diagnostic certainty, but the presence of numerocus asbestos
bodies, in excess of those found in the lungs of the
"non-exposed populations" may lend credence to a diagnosis of

"asbestosis.
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The Pneumoconiosis Comnittee of the American Pathologists
and the National Institute for Occupationzl Safety and Health
dealt with these considerations when formulating the feollowing
statement with which we concur. "The criteria that permit the
pathologist to establish the diagnosis of asbestosis have
evolved during a2 review of many cases of the disease.
Presently, the minimal features that permit the diagnosis are
the demonstration of discrete foci of fibrosis 1n the walls of
respiratory bronchioles associated with accumulations of
asbestos bodies. These morphologic findings, although adequate
to establish the dizgnosis of asbestosis in an early
evolutionary stage, have not been shown to result in functignal
and radiologic alterations. The demonstration of asbestos
bodies in the absence of fibrosis is insufficient evidence to
justify the diagnosis of asbestosis. Conversely, a definite
diagnosis of asbestosis cén not be made by the pathologist in
cases that show characteristie fibrosis in the absence of
asbestos bodies or other evidence of.fibers. Because asbestos
bodies are upnevenly distributed in tissue, an adequate number
of samples should be examined thoroughly.

In the lesions, ashbestos bodies are located either in the

walls of the bronchicles or in the air spaces, where they are
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Aoften closely associated with macrophages. When only a single
asbestos body 1s found in a histologic section, it is necessary
to demonstrate additional bodies or uncoated fibers (either in
deeper sections of the same block or in other sanmples of
tissue) to establish the diagnsosis of asbestosis”(31).

They further state that "although the demonstration of
asbestos fibers by the electron microscopic study of tissue
digestates provides evidence of exposure, ultrastructurail
technique can not be used to establish definitively the
etioclogic role of asbestos in disease,™(31)

This Committée has published guidelines for methods of
assessing lung fiber concentration and pathologic grading of
asbestosis. The certainty of the caﬁ#e and effect relationship
of asbestos to the fibrotic process increases with increasing
numbers of such particles and fibers visualized by light
microscopy. Electron-microscopy of proven cases shows very
large numbers of uncoated and_very fine particles and fibres
(35).

Since asbestos bodies and fibers appear in lungs without
evidence of asbestos related disease, thé question arises as to
how many such bodies are necessary to infer a cause and effect

relationship between asbestes partieles and fibrosis. No
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precise answer exists, but efforts to quantify the numbers of
asbestos particles in known cases indicate that it is high. 1In
the cases of asbestosis studied by Whitwell, the lungs nearly
always showed three million light visible fibers per gran,
control lungs generally showing less than 20,000 fibers per
gram (36).

The meaning of particles and fibers visualized by
electron-microscopy;when few or none are visualized by light
microscopy, awaits further epidemioclogic and pathologic
evaluation. However, asbestos fibers seen only by electron
microscopy certainly mean that exposure has occurred, What is
not known with precision at this tinme is the number of fibers
that are present in the lungs of persons in the general
population. The accuracy of estimation of the total lung burden
of asbestos assessed by electron-microscepy has not been

car‘efully delineated Ch\'YSbh'lt

A&lung eontalnlng a mllllogﬂflbers per gram of
dry tissue is belleveiACOnsistent with the background exposure
of the general population. In contrast, a lung containing a
million fibers of amcsite of crocolite per gram has been

considered to reflect a substantial occupational exposure to

asbestos dust. (Churg A.;Fiber counting and analysis in the
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diagnosis of asbestos related disease. Hum Pathol 1982, 14: -~

381-92), An electron microscopic field, of necessity)r‘epresents ——
a small sample of the lung and analysis of multiple fields are
required to reflect the true asbestos lung burden. In our

need tv be done

opinion, additional studies/\on the prevalence of the various
asbestos fiber types and their variation in the lungs of
normals and persons with various asbestos related diseasesg,meed

Lo—be—doresT

Clinical Diagnosis

In the usual clinical setting, the diagnosis of asbestosis
without te beneht +o examine .
has to be made 4 of lung tissueA' Open lung biopsy
Contca -~ in e assessment o f )
is reredy indicated feom—esseesi-hg Wworkers for compensation )
e benekt of Me doubt should be grven whenevel' the clinical tuven and eccupahional

purposes. , Indeed, whggx -1b-e- is done, careful attention must be Enpcsu((’ data
A & a biopsy ave compahble
paid to the sampling consideration§mentioned above and the with the d#‘ﬂ,mm

surgical technique employed (37). In most instances, the

sl
clinician and epidemiclogist nust rely on indirect methods of
| A covelahons with
diagnosing asbestosis. The diagnosis is based onAobservations

from pathologically proven cases.

D\'asnosss oF asheshers deey ook mean (ha eelipemmny wieasuable
t'mPai(me«J( of IUﬂ3 Fanchion or \’)hYSl'ca,l ahclf.‘idb{'l-'ﬂ-‘ is q’unyf‘ paeseuy
ond MWHM\ ownvded Shou[d H\ﬁ‘ﬁ[‘N Qlloayr be a Mdﬂ% of‘\itldseﬂﬂ&ty

bosed ajpon the demonstiated clinree) omd phys.‘oloafc featutes of e individual
Case.
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Dyspnea
Asbestosis has been described as a monosymptomatic
disease, dyspnea being the major complaint of the affected
individual (39). There is no doubt that shortness of breath is
common and troublesome in individuals with clinically
.Dat in eaxly cases may nct be presonta sgn«'ﬁ‘conf‘symphm.
significant interstitial fibrosisA Dyspnea, however,ﬁcommon in
many other cardicpulmonary disorders and is particularly
ianfluenced br which afe pcevalent
Habfeet—be emotional factorsAlikely to be Petevent in instances
A
of suspected industrially related disease. Accordingly, it is
alone fox
not useful to use dyspneaAas scientific evidence 9('the
presence of asbestosis.
Clubbing W . ¢
many of e d!aJncad cases o
Clubbing of the fingers occurs inﬁpulmonary asbestosis and can
be quantified objectively. It occurs more commonly in
asbestos exposed workers than controls (40, %1, %2). The
diagnostic usefulness of clubbing is limited, however, by two
important considerations. First, there are many other causes
congented clubbing,
of clubbing including heart disease, liver disease and other
when peesenl;
lung diseases. Secondly, clubbingﬁis a late finding in
pulmonary asbestosis (43). Thus, since the pajority of persons
with significant pulmonary fibrosis do not have clubbing and
=t many asbestos workers with clubbing may have it for

reasons other than pulmonary fibrosis, the diagnostic

usefulness of clubbing is limited.
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Basilar Crackles

Crackles have been recognized as a feature of asbestosis

for over 50 years and have been believed by many to be an early

finding (4%, 45, 46). They have been described as

characteristic in their sound ("fine,"™ "cellophane, " velcro,
(bilaferal , basad)
"eclose to the ear™) and in their dlstrlbutlon (h?) They —

differ in quality and timing from the crackles of bronchitis
which tend to be fewer in number, more medium in quality and
earlier in timing. EBronchitic crackling begins with the
beginning of inspiration and usually discontinues prior to mid
or late inspiration. Characteristically, the crackles of
interstitial fibrosis are pan~inspiratory or have an
end-inspiratory accentuation. They appear first at the bases
in the mid axillary lines and tend te¢ spread toward the
posterior bases. As the disease advances, the crackles become
distributed at progressively higher levels up from the bases
{47). They are often difficult to distinguish from the
crackles of congestive heart failure. Reported rates vary, but
about half of the persons considered to have asbestosis on
clinical grounds have crackles (44, 48, 49, 50); prevalences in
exposed population range from about 10-20%. Such prevalences

depend on duration of exposure, the age of the population, and

I
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prevalence of other diseases causing fine crackles. Observer
variability exists in chest auscultation, but this can be
reduced by training and waveform analysis (51, 52, 53). In

sunmary, under carefully controlled circumstances crackles can
be useful in diagnosing interstitial fibrosis. They do not

appear to be specific, however, for the interstitial fibrosis

related to asbestos.
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Diffusing Capacity '
(oL,
[»]

of numerous studies with sowoewhat conflicting results. In most

population studies or normal studies it is lower in asbestos
exposed workers than in normal controls although not always at
2 statistically significant level (%1, 42, 54, 55, 56). There
isrnot always a clear relationship to dust exposure indicges
(57, 58). It has, however, been shown to correlate with the

severity of the histologic lesion in interstitial fibrosis

Jrm

(59}, and its reduction can precede roentgenologic
abnormalities. At this time a reduction of the diffusing

capacity in an asbestos worker, in the absence of other known

.

causes for impaired gas exchange, would provide evidence for
asbestosis, but further study is necessary to elucidate its
precise role.

OTHER STUDIES

«d "og(grhic

Diagnostiﬁletudies have been employed for monitoring —
persons exposed to asbestos. A reduction in roentgenoleogic
lung veolume appears promising, since it is applicable to serial
studies of patients, but it requires careful control of
inspiration. This approach has not yet been taken in a large

number of subjects exposed to asbestos.

P TS R CTI
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Lung volume i1s also highly corre}ated with total lung
the techaique
capacity measured b%\helium dilutionhor body plethyswograrhy. —

Inspiratory capacity was shoun by Becklake et &al, to be suitable —
for surveillance of workers,but is not likely to add puch morein&ﬁﬂdﬁﬂ
than vital capacity (VC), as the two tests are highly

correlated (61). Evidence has been presented that increased

elastic recoil,in asbestos exposure and in intersitial fibrosis —

<
not associated with asbestos,hay'a peribronchial rather than an

alveolar location (62, 63). This finding suggests that tests
m A‘f e -

-~

for small airways disease might 4n the future)be applicable to

early detection¥(62). In one study, neither closing volume nor
closing capacity correlated with the duration of exposure or
with the asbestos-dust index {(64). Gallium scanning,
ventilation perfusion scanning, bronchoalveolar lavage, and
transbronchial biopsy need further evaluation with respect to
their usefulness in diagnosing asbestosis. CT scanning cffers
the advantage of aiding in the differentiation of pleural fron
parenchymal disease. The value of CT scanning in the detection
of interstitial fibrosis alsc needs to E?W::aluated.Thus, at
bilateial bosal ing .'egha, A

this time, criteria other than.crackles, restrictive lung

Cashben monpwide
function®» abnormality, reduceqﬂdiffusing capacity of the lung
o .
(D&%, an%ﬁroentgenogram consistent with interstitial fibrosis
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ludvative

OV‘ onf'uSq'on o" .'((%ql‘_' :w 9(9&@ 'H\Qn l/o (ILO U/C , lqgo)
F—3A2—or—t

are either impractical, of unproven value, or are
not likely to yield additional infﬁrmation because of their
high correlation with one of these four. In cur opinion,
combinations of these abnormalities are more reliable in terms
of specificity, relation to duration of exposure, consistency,
and predictive value. Surprisingly, little work has been
carried out on combinations of abnormalities. Even the
investigators who employed sophisticated statistical techniques

have not specifically reported on then.

featuies
COMBINATIONS of phe @ﬁ.@ descibed qbove asefx| 1€ celied upon as
Sweah ézmbinations are not likely to provsﬂba—shau—:hﬁr
OF He A on the gcaanllg of chance Q'W?J
so-called earliest change in asbestosis. Intuitivelxh one test
Nobiceabl

is likely to becomeﬁabnOrmal first., It is likely that the
first abnormality i; not alwa#f.the saéf one (e,z., one worker
(single Deeath dv tfusing capocity Crackles
may have only abnormal Dsb, and another only »ales as the first
nanifestation). This has been demonstrated with respect to
restrictive lung function pattern and reduced DlLo(65). It is
likely that obserg::ions will have to be made in large groups of egpesed
¢ 1134
over long periodshpo delineate clearly the best single test for

early diagnosis of asbestosis if, indeed, a single initial

pathway exists.
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DIFFERENTTAL DIAGNOSIS

Streaky densities on chest x=ray consistent with a
parenchymal disease have many causes, numbering about 125
according to Janower and Blennerhasset (66). Some of the more
comeon ones are summarized in Table 1. Skin changes, Raynaud's
phencnenon, and esophageal synptoms point toward the diagnosis
of progressive systemic sclerosis. Likewise, skin rash,
positive lupus erythematosus cell test, ppsitive test for
antinuclear antibodies, or evidence of polyserositis suggest
the diagnosis of systemic lupus erythematosus. A lupus~like
syndrome due to a drug {(hydralszine and procainamide) must also
be excluded, usually by the medical history. Although
sarcoidosis can produce a severe restrictive defect with
parenchymal opacification, clues in the form of commonly
asodiated features, such as a history of hilar lymphadenopathy,
hypercalcemia, or uveitis are helpful. Polyarteritis nodosa
and eosinophilie granuloma are usually readily distinguished.

The roentzenographiec appearance of miliary tuberculosis is
usually quite different from that of asbestosis. A viral
pheumonia is more difficult to distinguish roentgenographically
but history of the onset of the illness with a fever or
flu=like syndrome or the presence of an assoctliated epidemic is

helpful.
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Congestive heart failure can produce fine crackles,
restrictive lung function pattern and reduced Dkbas well as -
nonspecific irregular opacifications on roentgenogram. It is
usually easily excluded by history or phys;cal exanination.
Chronic obstructive pulmonary disease (COPD) presents more of a
problenm. Irregular opacifications, such as seen in asbestosies,
are not so pronminent a feature of COPD. Bullae and
over-djistended lung fields also are not features of asbestosis.
The FEV1:FVC ratio helps distinguish between the two disezses,
but certainly obstructive lung disease and asbestosis may
coexist., The relative importance of cigarette smoking and
asbestos in the development of the combined pfcblem of
restrictive and obstructive disease may be difficult or even
impossible to assess.

Since an unusual feature of asbestos exposure is bilateral
pleural thickening, the question arises as to the helpfulness
of such thickening in indicating that a patient with pulmonary
fibrosis has asbestosis. Indeed, asbestos appears to be a
rather potent stimulus for the development of pleural
abnormalities, Selikoff found pleural fibrosis in 65% of

aftel
persons he studied 40 years froem—the-—onset—of their initial
4n

exposure to asbestos. #ébh patients with no known exposure to

AU2205

UCC 023759




‘asbestos, or other known hazardous naterials (67), the question

as t whethe _ —_—
arises &#ket an indirect or occult exposure to asbestos might
have tczused the pleural thickening. Severe pleural thickening

aftes
is not common even 3dQ asbestos exposure. It was present in ——
only 2.5% of the asbestos workers studied by Selikoff. Since
there were no controls in that study, it is difficult tc be
certain that asbestos was the cause of the pleural fibrosis in
those subjects. Inde%d, Gilsen reported in 1969 that pleural
I
thickening was found @gn 187 of 3860 routine roentgenograns of “
the chest in Great Britain (68}. He conducted one of the few
objective studies of pleural thickening by comparing the
asbestos exposure of 113 of the 187 subjects with that of 113
age and sex matched controls. He found "a slight but
unimpressive excess of positive histories of exposure to
asbestos among the cases.® Thus, it is not necessary to assume
an occult exposure toc asbestos in every instance of pleural
thickening; the presence of pleural thickening is not
definitive evidence of asbestos exposure, Other causes, such as
other dusts and residua) from infections, are almost as conppoONR., m——
In contrast to the relatively nopspecific finding of pleural
hyaline o¢ calerfred us&a"«’ bilatea) ané

thickening, the demonstration oi‘pleural plaques)eﬁ- ngnmhmlh

aaloifientien is better evidence of asbestos exposure.
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Unfortun;tely, the latter usually occurﬁ'only pmany Years after
the onset of the exposure, thus limiting usefulness for early
diagnosis.

A pajor problen exists in the differential diagnosis when
more than one disease is present, whether it is congeszstive
heart failure, COPD, or other chronic lung disease., There zre
diseasesz unrelated to asbestos exposure but with similar
synptems, and these do occur in some persons with asbestos

Absence of o
exposure. ., X clear history of exposure to asbestos makes

dﬁﬁﬁgﬁﬁﬁﬁﬁg diffuse interstitial fibrosis from other sources
aloost iﬁpossible. Fortunately, significant degrees of
interstitial fibrosis are rare in the general population. The
.prevalence of lesser degress of interstitial fibrosis is not
well known and considerable caution has to be exercised in
attributing all such phenomena to asbestos exposure, either
known or occcult.
In sucmary, in assessing an individual ™ for asbestosis a
variety of tests have value. In the absence of miecroscopic
m\ﬂSomn
stgy of lung tissue no single examinatiochan be considered
pathognomonic. The greater the number of abnormal criteria,

the more likely that asbestosis is present, but other lllnesses

need to be carefully excluded.
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The diagnosis of interstitial fibrosis was discussed with

this degree of detzil because it is at the core of the
attributability of illness to asbestos. When significant
asbestosis is present there is little difficulty with the cause
and effect relationship. Conversely, the certainty of

attributing decreases with decreasing evidence of asbestosis.
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Sooe Dicezses To Ze Considered in the

Differentizl Diezrosis of Asbestosis

Congestive Heart Failure
kronic Cbstructive Pulpenary Disease
Interstitial Fibrosis

Progressive Systemic Sclerosis

" PSS Eosinophilie grznuleoa
Lupus Miliary tuberculosis
Hydraiszine Viral piciuconia
Proczipznide . Rheweatoid
Sar;oidosis Idicpathic

Polyarteritis nodcsa

Interstitial Fibrosis plus Pleural Thickening
Pheunatoid lung

Blasteocycosis, other funzi

Drug induced

Other prneuaoconiosis (e.g. talce)

Silica
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