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February 20, 1985

Dr. R.B.K. Tucker

18, Rockridge Road, .
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Johannesburg 2193

Republic of S. Africa

Re: Agenda Item 6.1 - 12th Meeting of AIA/MAP:
AIA/20/1/2/HAS Asbestos and Simulative Diseases

Dear RON,

I have struggled with this item and have produced the attached draft for your
consideration. I must confess that I have largely plaguerized the veferenced
articles (copies of references 1, 2 and 4 are attached hereto) and suppose
that, if we decide to publish this, permission would have to be obtained to
reproduce the tables and we should indicate our obligation to the referenced

authors.

1 have not sent copies of this draft to anyone else. When you have
reviewed the draft, please make any additions, deletions, comments, etc. and
forward to AIA for action if you think it would be appropriate. Pleace let me
know what you decide to do.

I am not certain about my future as a member of the MAP at the present

time and will not know until mid-March whether I will continue to represent
the Asbestos Information Association of North America or not.

Kind regards to your wife,
Sincerely,

Hilton C. Lewinsohn, MB.BCh., FCCP, MFOM, DIH.
Assistant Corporate Medical Director
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THE DIFFERENTIAL DIAGNOSIS OF ASBESTOSIS FROM OTHER FORMS OF

INTERSTITIAL LUNG DISEASE

Introduction

The diagnosis of asbestosis can only be made with certainty in the
presence of an exposure history. The symptoms of asbestosis are similar to
those of other forms of interstitial lung disease and may not be helpful in
distinguishing between them. The object of this paper is to focus on the
importance of making a distinction between asbestosis in particular and
pulmonary fibrosis (interstitial lung disease) in general, since this will

affect therapy, medical management, workers compensation and other issues.

Definition

The term interstitial lung disease is applied to “a heterogeneous group of
diseases grouped together because of common clinical, roentgenographic,

1 (1) the most

physiologic and pathologic features.® According to Fulmer
prevalent interstitial diseases are those caused by occupational and

environmental inhalants, predominantly due to inorganic dusts.

Clinical Features

Irrespective of the etiology of the interstitial 1lung disease, the

clinical presentation is virtually the same in all cases. Breathlessness,
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usually first noted on exertion, is the first recognizable symptom in the
majority of cases and is invariably present once the diseage process has
become fairly extensive. The chest x-ray pattern at this stage will be that
of a diffuse infiltrative lesion. The pulmonary fibrosis which develops
affects the gas exchanging areas of the lung and in some cases a reduction in
the carbon monoxide Aiffusing capacity may be the earliest indication of the
disease process. The interstitial 1lung diseases are characterized by
impairment of gas transfer and a restrictive ventilatory defect. The
histological appearances in the final stages of the interstitial lung diseases
are non-specific and are those of a progressive diffuse chronic pulmonary
fibrosis with few, if any, distinguishing diagnostic features. The disease
process involves the alveoli and associated connective tissues.

VanOzdstrand(z) points out "that there is no occupation in which the
worker is immune to nonoccupational diseases". He believes that in some cases
the usual routine diagnostic procedures such as work history, chest x-rays and
other tests, are not adequate to differentiate occupational from
nonoccupational diffuse lung disease. VanO:dstrand feels that there is a
place for the use of lung biopsy in such cases.

Table I is based on information extracted from Fulmet's(l)
classification of the Interstitial Lung Diseases combined with information
extracted from a sim;lar classification found in Chapter 18 (Interstitial lung
disease) in ®"Color Atlas of Respiratory Diseases™ (Edited by D. Geraint James

and Peter R. Studdy).(3) The interstitial 1lung diseases are grouped
L3853
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according to whether the etiology is known or unknown. . According to
Fulmer(l) one third have a known etiology. Tables 2-6 complement Table I as
indicated and are reproduced from James and Studdy's "Color Atlas".

vanOrdstrand's appzoach(Z) is to group the radiologic masqueraders of

various pneumoconioses in tabular form and Table 7 is in fact his Table 3.

Differential Diagnosis

Murphy et al.(4) point out that minimal interstitial pulmonary fibrosis
caused by the inhalation of asbestos can be difficult to detect. They state
that symptomatology is subjective and pulmonary function studies are often
nonspecific. X-rays are not able to indicate the etiological factors
responsible in the production of diffuse pulmonary fibrotic lesions. Thus,
symptoms and signs per se, do not enable asbestosis to be differentiated from
other fibrotic lung diseases and it is necessary in each and every case to

obtain a detailed medical history and occupational history.

There are some features of asbestosis and some details in the medical

(1)

history which may assist in the differential diagnosis. Fulmer discusses
the diagnostic approach to patients with interstitial 1lung disease and
emphasizes the need for a systematic approach stating that “"A detailed
occupational history }s mandatory in diagnosing the inorganic dust diseases.”

Some of the issues which should be covered when taking the medical history

inclrde the following few examples:

Y
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1. Detailed occupational history - the long latent interval between
first exposure to asbestos and development of disease must be

recognized and taken into account

- contact with household members
exposed to asbestos may result in exposure not recognized by the

patient

~ casual workplace exposure may be
responsible for the lesions and in some cases 1living in the

neighborhood of a plant may raise suspicions of cause and effect.

~ farmers' lung and psittacosis may be
suggested by a history of exposure to moldy hay or bird

droppings respectively

- other organic dust exposure

possibilities such as use of home humidifiers, vaporizers, saunas

~ exposure to organic chemicals

2. Detailed drug use history. ~ Three major groups of drugs are

responsible for most drug-induced interstitial diseases. They are
listed by Fulmer as the cytotoxic and immunosuppressive agents
(bleomycin, nitrosoureas, methotrexate, etc.); the neurocactive and

Loot st
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vasoactive agents (methysergide, Phenytoxin, etc.) and antimicrobial

agents (Nitrofurantoin, sulfonamides, etc.).

3. Family history - sarcoidosis
-~ collagen vascular disorders
° mixed connective tissue disease
¢ rheumatoid 1lung
(8kin and eye manifestations of sarcoidosis, collagen-vascular
disorders, neurofibromatosis and Wegener's granulomatosis may help in

the differential diagnosis).

Investigating the patient with an interstitial lung disease may include,
in addition to the medical bistory, interpretation of chest radiographs, and
pulmonary function evaluation, special investigations such as serological
studies, bronchoalveolar lavage, conjunctival, skin and lymph node biopsy.,
fiberoptic bronchoscopy and transbronchial biopsy and finally, open lung
biopsy may be indicated. In the case of a suspected occupational Ilung
disease, where the diagnosis will determine eligibility for compensation, and
where death benefits may be payable to defendants, the opportunity to confirm

the clinical diagnosis at autopsy should be vigorously pursued.

The chest x-ray is of diagnostic value in only a few types of diffuse
interstitial pulmonary fibrosis. Radiographic appearances can be correlated
with laboratory data in many instances to yield diagnostic information.
According to Fulmer, diffuse interstitial infiltrates with sparing of the

cna
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costophrenic angles in a young male is suggestive of histiocytosis-X. 1In a
young black patient in the USA hilar adenopathy with uveitis and skin lesions

is thought to be diagnostic of sarcoidosis.

pulmonary function studies are generally not helpful in the differential

diagnosis of interstitial disease, including occupational lung diseases.

Serological studies are of value in the diagnosis of collagen-vascular
disorder and sarcoidosis. Circulating immune complexes or antibasement
membrane antibody can also be of use if studied in conjunction with 1lung
tissue or lavage cellular analysis. Interest in the latter procedure has
grown recently with regard to the diagnosis of intestitial diseases. Thus far
it has proved to be of value only in alveolar proteinosis and the pulmonary
hemorrhage syndromes. Hemosiderin-laden macrophages (indicative of pulmonary
hemorrhage) and the presence of circulating antibasement membrane antibodies

are necessary to diagnose Goodpasture's syndrome.

Brocho-alvealar lavage promises to develop into a useful diagnostic
procedure. Two distinct cellular patterns have been described. Predominant
lymphocytosis is suggestive of sarcoidosis, organic dust disease, acute
idiopathic pulmonary fibroeis, certain collagen-vascular disorders, and acute
histiocytosis-X. A predominant f\inding of polymorphonuclear leukocytosis may
be Been in inotggnic dust diseases, idiopathic pulmonary fibrosis,

collagen-vascular disorders and advanced sarcoidosis. Further studies are
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required before this procedure becomes useful in the differential diagnosis of

interstitial lung diseases.

Transbronchial biopsy may be useful in the diagnosis of interstitial lung
disease. Some conditions which may be diagnosed by this procedure are listed
in Table B8 (Fulmer's Table 4(1)). Open lung biopsy is hardly ever justified
unless the possibility exists that the outcome will affect treatment of a

potentially curable condition.

The diagnosis of asbestosis is based upon a history of adequate exposure,
radiographic evidence consistent with diffuse interstitial pulmonary fibrosis,
a restrictive pulmonary function defect and the presence of bilateral basilar
crackles in the lungs. Dyspnoea, cough, sputum production and clubbing of the
fingers are usually late, non-specific manifestations. The chest radicgraph
may provide important clues to the asbestos-related etiology of a case of
interstitial 1lung disease. Pleural plagues are fibrotic areas mainly
affecting the parietal pleura. They are usually bilateral, smooth or nodular,
and discrete. They are most frequently seen on the posterolateral or
anterolateral ches: walls, run along the rib margins (most commonly the
gixth-tenth ribs) and are also found on the domes of the diaphragm. The
apices and costo-phrenic angles are usually clear. Calcification may occur as
the years go by. They are considered to be a unigue radiographic sign

presumptive of asbestos etiology.(S)
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The small irregular opacities seen on a chest x-ray do not have
characteristics which differentiate those seen in cases of stestosis from
those seen in a number of other conditions. Some normal adults will exhibit
these radiographic patterns as a part of aging, especially in persons who had
repeated pulmonary infections (e.g. bronchitis, pneumonitis). There will be
an overlap in the freguency distribution of small opacity profusion in normal

(6}

and pneumoconiotic individuals at the low levels of profusion. Caution

must be exercised by the interpreter of radiographs showing such low levels of
profusion and unless the exposure history is clear-cut, a positive diagnosis
may not be possible without further observation and investigation, Higher
levels of profusion of small irregular opacities may also pose problems of
interpretation in the absence of an adeqguate occupational exposure history.
Scleroderma, 1lipoid pneumonia, desguamative interstitial pneumonitis and
sarcodosis may produce basal irregular patterns similar to those seen in
aabestosis.(s) The American College of Radiology's Asbestos Working Group's
monograph describes many other diagnosis features of value in making a
diagnosis of asbestosis and they point out the differences between early and

late findings. 5

“y T
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Recommendations

1. Obtain a detailed medical history, including a meticulous exposure history.

2. In the absence of exposure, a diagnosis of asbestosis can only be made

when other etiological agents or conditions have been elimipated to a

reasonable degree of certainty.

3. Radiographs must be of good gquality, serial films should be available and
interpretation should be by a radiologist expert in the diagnosis of

pneumoconiosis in particular and chest disorders in general.

4. Pulmonary function tests should only be used to confirm the presence of a
restrictive syndrome once there are no specific physiological differences

between the many varieties of interstitial lung disorders.

5. Other diagnostic tests should be considered and used in all doubtful cases

to rule out conditiops which can masguerade as asbestosis.
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Table 1: Classification of Interstitial Lung Disease*

Known Etiology | Unknown Etiology
|
Occupational and Environmental | Idiopathic pulmonary fibrosis
Inhalants: |
Inorganic (see Table 2) i Necrotising angiitis (see Table 6)
Organic (see Table 3) ! Collagen disorders

rheumatoid arthritis

Fumes, gases, vVapors, aerosols t

(see Table 4) progressive systemic sclerosis

Drugs {see Table 5) { - Sjogren's syndrome
Poisons | - ankylosing spondylitis
Radiation } Inherited disorders
Infectious agents - schistosoma | -~ tuberous sclerosis
mansoni ] ~ neurofibromatosis

Pulmonary oedema (cardiac | Miscellaneous

digease) i - sarcoidosis
Uremia (metabolic diseases) | - pulmonary hemorrhagic syndromes

| - eosiophilic granuloma

| - idiopathic hemiosiderosis
I - amylodosis

| - veno-occlusive disease

I - Lymphangioleiomyomatosis

*Data compiled from combination of Fulmer's‘l) Table 1 and James and Studdy's
3
Table on page 161 of “"Color Atlas of Respiratory Diseases.'( )
{3858
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TABLE 2.

Causes of occupstional interstitial lung disease.

Inorganic dust Industrial hazard
Aluminium Grinding
Asbestos Mining
Fircproofing
Lagging
Dock workers
. Allo
Beryllium } Electronics
Cadmium Nuclear workers
Coal o
Diatomaceous earth Mining
Graphite hwng
Kaolin Polishing
Mica
Iron oxide (Siderosis) Welding
Silica Mining and manufacturing
Drilling, blasting
Foundry and glass workers
Talke Ceramics and cosmetics
Titanium Paint
UCC 010777
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TABLE 3

.Nnmﬁmdomnkdnﬂmdgemhmhdcwdvm
(Probably IgE mediated obstructive airways discase)

Nature of antigen to which precipitin

Disease Dust exposure

shown
Farmers’ lung Mouldy overheated hay Thermophilic actinomycetes

Micropolyspora faeni

Thermoactinomyces vulgaris
Fog-fever in cattle Mouldy hay Micropolyspora faeni
Bagassosis Mouldy overheated sugar-cane Mouldy bagasse

bagasse Thermoactinomyces sacharii

Mushroom workers’ lung Mushroom compost dust Thermophilic actinomycetes

(see farmers’ lung)
Malworkers' lung Mouldy bariey or mait Aspergillus fumigatus

. Aspergillus clavatus

Bird fanciers’ lung Pigeon and budgerigar droppings Avian serum protein antigens

Pituitary snufftakers’ lung

Wax coating feathers - ‘pigeon
bloom’

Powder of porcine and bovine
posterior-pituitary extract

Serum protein and pituitary antigens

Wheat weevil disease Infested wheat flour Sitophilus granarius
(Millers’ lung)
Maple strippers’ lung Maple bark Cryptostroma

(Coniosporium) corticale
Sequoiosis Mouldy redwood sawdust Aureobasidium (Pullularia)

- pullulans

~ graphium
Suberosis Osk bark, cork dust Mouldy oak bark

‘ P. frequentans
Woodworkers' lung Sawdusts of oak, cedar, eic. Sawdust extracts
Cheese-washers’ lung Moulds on cheese Penicillium casei
‘New Guinea' lung Mouldy thatch dust Extracts of thatch
Smalipox-handlers’ lung Smallpox scabs }
Paprika splitters’ lung Mouldy paprika pods Mucor stolonifer
Humidifier or forced-air-system Fungal spores in airconditioning T. candidus
lung ducts and in home bumidifiers T. vulgaris
v Nacegleria gruberni
Coptic lung Cloth wrappings of mummies
Poultry handlers’ lung Poultry feathers and products Turkey and chicken proteins
Coffee and tea growers’ disease Green coffee bean
. Tea fuff
RO LWL 84
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TABLE 4
Fumes causing interstitial lung disease.

Exposure Vapour inhaled
Swimming pools Chlorine gas
Ore-smelting Sulphur dioxide
Nose drops Oil
Vineyard spray Bordeaux mixture of
copper sulphate and lime
Insecricides Pyrethrum
£ 38U
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TABLE 5

Causes of drug-induced chronic
interstitial lung disease.
Busulphan Diphenylhydantoin
Bleomycin Gold salts
Chiorambucil Nitrofurantoin
Cyclophosphamide Paraquat
Methotrexate Penicillin
Nitrosoureas Pentolinium
Procarbazine Sulphonamides
Vincristine

UcCC 010780
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TABLE 6
Causes of pecrotising anglitis.
Polyarteritis nodosa

- Classical
— HBsAg associated in 20 per cent

Churg-Strauss eosinophilic granulomatosis
Wegener's granulomatosis (see page 155)
Systemic lupus erythematosus (see page 145)
Behget's syndrome (see page 146)
Henoch-Schonlein purpura

Arteritis B
- Hypersensitivity angiitis

- Giant-cell temporal

~ Takayasu’s pulseless aortic

- Retinal vasculitis

- Rheumatoid arthritis (see page 143)

- Rheumatic fever
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Table 7: Radiologic Masqueraders of Asbestosis*

Sarcoidosis
Scleroderma
Rheumatoid Lung
Adult Respiratory distress Syndrome
Pseudolymphoma
Idiopathic Pulmonary Hemosiderosis
Alveolar Proteinosis
Thesaurosis
Drug Infiltrates
Goodpasture's Syndrome
Bronchiectasis Universalis
Hamman-rich Syndrome
Pneumocystis Carinii
Chemical Pneumonias
Amyloidosis
Histiocytosis
Parenchymal Hodgkins Disease
Pulmonary Edema
Inclusjion Body Pneumonia
Cholesterol Pneumonitis
*Thig is Table 3 in VanOrstrand's publication previously referred to in the

text. (reference number 2).
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TABLE 8 - INTERSTITIAL LUNG DISEASES THAT CAN BE

DIAGNOSED BY TRANSBRONCHIAL BIOPSY.*

Sarcoidosis

Organic dust diseases (hypersensitivity pneumonitides)
Histiocytosis-X

Pulmonary hemorrhage syndromes

Inorganic dust diseases

Eosinophilic pneumonias

Drug~induced interstitial diseases
Lymphangioleiomyomatosis

Infectious agents

*This list includes diseases in which diagnostic
tissue can be obtained, as well as those in which
tissue is suggestive put the diagnosis must be made

by clinical and laboratory correlation.
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L
loday’s practice of cardiopuimonary medicine

The Interstitial Lung Diseases®

Jack D. Fulmer, M.D., F.C.C.P.

he interstitial lung diseases are a heterogenous This review will deal mainly with chronie, pro-
group of diseases grouped together because of gressive, interstitial diseases. A classification and
common clinical, roentgenographic, physiologic, and recent advances in the pathogenesis and pathophysi-
pathologic features.”* Most patients present with ology of the diseases will be discussed. Finally, an
insidious breathlessness and have a diffuse infiltra- approach to the diagnosis and management of these

tive pattern on chest roentgenogram (Fig 1A). Not diseases will be presented.
uncommonly, an isolated reduction in carbon mon-

oxide diffusing capacity (Dco) on routine pulmo- CLASSIFICATION
nary function testing is the first indication of un-
derlying interstitial disease. The pathology of these
diseases is characterized by an inflammatory cellu-
lar infiltration and an apparent increase in connec-
tive tissue of alveolar septae; in some, there are
inflammatory cells within alveolar airspaces (Fig
IB). Many of the interstitial diseases also have
disease of airways, pulmonary vasculature, and
sometimes pleural disease.*¢

One approach to the classification of these dis-
eases is to group them according to whether the '
etiology is known or unknown (Table 1).}* Approx-
imately one third of these diseases have known
etialogy; the remaining must be classified by clini-
cal-pathologic features.

‘The most prevalent interstitial diseases are thase
caused by occupational and environmental in-
halants. Of these, the inorganic dust diseases pre-

*From the Veterans Administration Medical Center, and dominate, The organic dust diseases (hypersensi-

2}; 5}‘ ‘,{?fg‘:,’,,’,‘,?,“g’,:‘,’,‘,‘m},’,:g;,,""“ ent of Medicine, Univer- tivity pneumonitides) are caused by inhalation of

rint requests: Dr. Fulmer, Department of Medicine, forei tei 0! mp) Jvsaccharid
Pulmonary Division, University of Alabama in Birmingham, reign proteins or complex polysacchandes to
Birminghom 35294

which the person has been previously sensitized.

Ficune 1. 30-year-0ld woman with idiopathic pulmonary Bbrosis. (A), Chest roentgenogram.
; Diffuse reticular pattern. (B}, Open lung biopsy specimen showing interstitial and intra-alveolar

infammatory process (alveolitis) and connective tissue derangement. Cuboidal cells replace
{ normal alveolar epithelium. ( H&E, original magnification X 600).

1m

! (0 The Interstitial Lung Dissases (Jack D, Fuimer)
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Table 1—Classification of the Interstitial Lung Disesses

Unknowsn Etiology

Occupational and envi-  Jdiopathbic pulmonary fibrosis
ronments! inhalants  Interstitial diseases associsted

Known Etiology

Inorganic dusts with coliagen-vascular disorders

Organic dusts Sarcoidosis

Gases, fumes, vapors, Histiocytoris-X

8LrO8OIF Vasculitides

Drugs Pulmonary hemorrbage syndromes
Posons Lymphocytic infiltrative disorders
Radiation Inherited disorders
Infectious agenta Ankylo- ing spondylitis
Cardiac disease Eo: inophilic pneumonias
Metabolic diseases Lympbangiol iomyomatosis

Nearly 30 clinical organic dust diseases have been
defined by either antigen (eg, aspergillosis) or spe-
cific environmental exposure (eg, farmer’s lung).!?
Most antigens are fungal spores, although bacterial
and animal proteins have been described; recently
synthetic organic compounds have been impli-
cated.’ The remaining interstitial diseases of known
etiology are caused by drugs, poisons, radiation, in-
fectious agents, and cardiac or metabolic diseases.

Sarcoidosis is the most prevalent interstitial lung
disease of unknown etiology and is estimated to be
90/100,000 persons worldwide.* Idiopathic pulmo-
pary fibrosis (cryptogenic fibrosing alveolitis) is
also common, but no data are available on the
prevalence of this disease. The interstitial diseases
associated with the collagen-vascular disorders are
= ~ide spectrum. Clinically significant chronic in-
terstitial disease is most common in mixed-connec-
tive tissue disease, rheumatoid arthritis, and pro-
gressive systemic sclerosis. In contrast, interstitial
disease is rare in polymyositis, systemic lupus ery-
thematous, and Sjogren’s syndrome.

The pulmonary vasculitides are an important
group of interstitial diseases;® there is, however, no
acceptable classification. One approach, is to group
those vasculitides in which Jung is always involved
(Table 2). Of those, Wegener's granulomatosis, the
Churg-Strauss syndrome, overlap vasculitis, and
lymphomatoid granulomatosis are the major dis-
eases. Lymphocytic angiitis and granulomatosis is
often grouped with lymphomatoid granulomatosis;
some believe, however, that it is a separate disease.
An additional group of pulmonary vasculitides are
those in which the primary pathology is a vascu-
litis, and lung may be involved (Table 2). In many
of these, pathologic documentation of a pulmonary
vasculitis may not exist and is only inferred by the
association with the cutaneous vasculitis. Included
in this group are the Henoch-Schénlein syndrome
and disseminated leukocytolastic vasculitis. Classic
polvarteritis nodosa rarely involves lung. Often
classified with the vasculitides, Goodpasture’s syn-

h Dt e T . 2

drome, and idiopathic pulmonary hemosiderosis
are the major hemorrhage syndromes.

One of the most difficult groups of interstitial
diseases are the lymphocytic infiltrative lung dis-
orders. Some of these disorders are associated with
defined clinical syndromes, such as Sjogren’s syn-
drome and Waldenstrém's macroglobulinemia;
others cannot be classified, and many (10 to 15 per-
cent) may progress to a lymphoid malignancy.

The remaining interstitial diseases of unknown
etiology are uncommon; some, such as lymphangio-
leiomyomatosis, are quite rare.

PATHOGENESIS

Regardless of etiology, current data suggest that
the majority of the interstitial diseases have a com-
mon pathogenesis.’? Initially, there is some type of
injury to lung cells, Many of the known agents
(poisons) are directly toxic to alveolar or capillary
endothelial cells. Other agents (inorganic dust) in-
jure lung through the generation of toxic radicals
by inflammatory cells. The organic dusts and some
drugs injure lung through immune mechanisms.
Similarly, many of the interstitial diseases of un-
known etiologv are associated with alterations in
the immune system. For example, immune com-
plexes have been described in idiopathic pulmonary
fibrosis, the collagen-vascular disorders, histiocyto-
sis-X, and some of the pulmonary vasculitides.3®
Whether they are pathogenic or an epiphenomenon
is not known,

As & result of injury to lung cells, there is an in-
flux of inflammatory and immune-effector cells into
alveolar septa resulting in an alveolitis (Fig 2).
Unchecked, the alveolitis will become chronic and
structural derangement will result.’-* The final com-
mon pathway for most interstitial diseases is the
end-stage (honeycomb) lung. Importantly, injury,
alveolitis, and repair coexist; fibrosis is 2 result of

Table 2—Pulmonary Vasculitides

Dieeases in which lung is alwavs involved
Churg-Strauss eyndrome
Overlap vasculitis
Wegener's granulomatosis
Lymphomatoid granulomatoris
Lymphocytic anciitis and granulomatosis
Necrotizing sarcoid granulomatosis
Bronchocentric granulomatoeis

Diseases in which lung may be involved
Henoch-Schonlein syndrome
Disseminated leukocytoclastic vasculitis
Disseminated giant cell arteritie
Behcet’s eyndrome
Classic polvarteritic nodosa
Taksvasu's diseace
Essential cryoglobulinemia
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Ficune 2. Pathogenesis of sarcoidosis. (A), Early sarcoidosis showing interstitia]l and intra-
alveolar lymphocytes; rare granulomas were present ( HXE, original magnification X 500). Un-

checked (B), alveolitis becomes

the inflammatory and reparative process.!

The alveolitis of these diseases is being intensive-
ly investigated. Many of the interstitial diseases
(inorganic dust, idiopathic pulmonary fbrosis) have
an alveolitis that consists mainly of alveolar mac-
rophages and polymorphonuclear leukocytes. Other
interstitial diseases mainly have a lymphocytic al-
veolitis (sarcoidosis, organic dust). In contrast, the
eosinophil and the macrophage are the major im-
mune-effector of immune cells in the eosinophilic
poeumnonias. Recent use of bronchoalveolar lavage
has allowed characterization of inflammatory and im-

’
18
3

chronic, granulomss form, and connective tissue becomes
deranged (HA&E, original magnification X 130).

mune-effector cells in the interstitial diseases (Fig
3).* Considerable data indicate that the major
effector cells in both sarcoidosis and organic dis-
ease are T-lymphocytes.®* Furthermore, T-lympho-
cyte subtyping has suggested that patients with
active sarcoidosis have an increased number of
lung helper T-lymphocytes that are likely important
in granuloma formation ®

PaTHOPRYSI0LOGY

The interstitial diseases are classically inclided
in the restrictive lung disorders; vital capacity (VC)

Ficore 3. Bronchoalveolar lavage cell preparation in sarcoidosis. (A), Lymphocytic (T cell)
alveolitis (Giemsa, original magnificetion X 500). (B), Lymphocyte-macrophage rosetting
typical of many granulomatous diseases {Giemsa, original magnification X 1,200).
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is reduced, and respiratory flow rates are pre-
served.’? Additional physiologic features of these
diseases are a reduction in lung compliance, re-
duced Dco, and hypoxemia that worsens on ex-
ercise.

Lung volume alterations in the interstitial dis-
eases vary; a moderate to severe reduction in vC
is characteristic of acute idiopathic pulmonary fi-
brosis and acute organic dust disease. In contrast,
the more common subacute or chronic forms of
these diseases may not exhibit a reduction. in VC
unti] the disease is in mid-course. As the disease
progresses, however, lung architecture becomes re-
vised, fibrosis develops, and severe reductions in
lung volumes result.

Gas exchange abnormalities are one of the earli-
est physiologic alterations in the interstitial dis-
eases, particularly Dco.! Whereas early interstitial
lung disease is characterized by normal resting
arterial blood gases, ventilation-perfusion defects
are amplified by exercise so that the alveolar-
arterial oxygen tension difference (P[A-a)O:) widens
and arterial oxygen tension (PaO,) falls. Advanced
interstitial disease is characterized by severe rest-
ing hypoxemia. Ventilatory capacity, however, is
maintained until the disease becomes end-stage
when resting or exercise hypercapnia may be
present.

other important clinical feature of organic dust
disease is @ history of recurrent pneumonias, par-
ticularly if correlated with an environmental ex-
posure.'?

A detailed drug use history is also important in
evaluation. Virtually any drug should be suspect;
however, most drug-induced interstitial diseases
result from three major groups (Table 3). The cyto-
toxic and immunosuppressive agents constitute the
major offenders. Whereas bleomycin and the nitro-
sourea agents are dose-related, methotrexate is not.
There may, however, be synergism between some
cytotoxic agents (eg, cyclophosphamide and bleo-
mycin).

A family history can be useful in the diagnosis
in some of the interstitial diseases; sarcoidosis and
many of the collagen-vascular disorders can be
famnilial. Family history is particularly important in
mixed-connective tissue disease and rheumatoid
lung disease, since lung involvement can antedate
other systemic manifestations of the disease. Derma-
tologic or ocular manifestations of sarcoidosis, the
collagen-vascular disorders, neurofibromatosis, and
Wegener's granulomatosis can be useful, and at
times diagnostic.!:*$

Table 3—Drug-induced Interstitiel Lung Disease*

Cytotoxic and immunosuppressive agents

Whereas standard measures of airway function Burulfen
(timed spirometry and airways resistance) are typi- g‘f‘;’"-‘:’“ bamid
cally normal, many of the interstitial diseases (eg, C';);;fmo:: cil"m ¢
idiopathic pulmonary fibrosis) exhibit physiologic Nitrosourea
and morphologic changes consistent with small air- Carmustine
ways disease.!? Patients with both inorganic and Bemustine
organic dust disease, however, may have major )\:"h“’:"f‘“'
obstructive defects. Reversible airflow obstruction ‘M:;;:':,::
is characteristic of only a few of the interstitial dis- Procarbazine
eases—the eosinophilic pneumonias, the Churg- Mereaptopurine

Strauss syndrome, and overlap vasculitis.!*

Diacnosis

A systematic approach to patients with intersti-
tia! disease forms the basis for diagnosis. A detailed
occupational history is mandatory in diagnosing
the inorganic dust diseases. Whereas silicosis re-

Neuroactive and vasoactive agents
Methysergide
Phenytoin (diphenylhydantoin)
Ganglionic blocking agents (hexamethanoium?
#-Blocking agents (practolol)
Carbamazepine

Antimicrobial agents
Nitrofurantoin

sults from prolonged exposure, asbestosis can re- Bulfonsmides
sult from only a brief exposure. Asbestosis can Aminoealicylic acid
also result from exposure to contaminated clothing Penicillin

by household members or from living in proximity Miscellaneous
to a processing plant.! The diagnosis of organic dust gg’f’“h'°m‘?“;"‘d'
disease can be suggested from sn exposure history Sul;: r:\t:i};li;-]: €
(eg, farming or breeding pigeons); however, the Gold salts

exposure may not be obvious. A detailed history
of the use of home humidifiers, vaporizers, saunas,
or exposure to organic chemicals is important. An-

Drug-induced SLE (hvdralazine;

*Including only drugs that cause chronic, progressive inter-
stitial disease.

%
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Only a few of the interstitial diseases have a
chest roentgenogram that is considered diagnostic.
The roentgenogram of chronic eosinophilic pneu-
monia showing rapidly progressive, nonsegmental,
peripheral dense pneumonic infiltrates is considered
to be diagnostic.” Many roentgenographic patterns
are suggestive of certain interstitial diseases when
correlated with laboratory data, however. Diffuse
interstitial infiltrates with sparing of the costo-
phrenic angles in a young male is suggestive of his-
tiocytosis-X. Similarly, hilar adenopathy with uvei-
tis and skin lesions in & young black person is
considered to be diagnostic of sarcoidosis.

As with the chest roentgenogram, pulmonary
function is generally of little value in the diagnosis
of most interstitial diseases. An exception to this gen-
eralization is physiologic data consistent with em-
physema in a young, nulliparous female with inter-
stitia] disease; these data are strongly suggestive of
the diagnosis of lymphangioleiomyomatosis.

Other laboratory studies may be useful in estab-
lishing a specific d.agnosis. Serologic studies can
be specific for the collagen-vascular disorders. Pre-
cipitins to specific organic antigens can be useful
in diagnosing the organic dust diseases. However,
precipitins alone are not diagnostic; the antigens
are ubiguitous, and many normal persons have
them. Additionally, patients with organic dust dis-
ease can have false negative tests.! Once viewed as
useful in diagnosing sarcoidosis, serum lysozyme
is now known to be nonspecific. In contrast, serum
angiotensin converting enzvme can be a valuable
aid. Rarely falsely positive (<2 percent) and present
in only Gaucher’s disease and leprosy, false nega-
tive values approach 30 percent and are most
common in stage 1 and stage 4 sarcoidosis.** Cir-
culating immune complexes or antibasement mem-
brane antibody can also be useful studies if cor-
related with lung tissue or lavage cellular analysis.

There has been recent interest in bronchoalveolar
lavage cellular analysis in the diagnosis of intersti-
tial diseases.”* However, only two diseases can be
diagnosed if correlated with clinical or other lab-
oratory data: alveolar proteinosis and the pulmo-
nary hemorrhage syndromes. In the case of the
latter, the finding of hemosiderin-ladened macro-
phages indicates pulmonary hemorthage, and cir-
culating antibasement membrane antibodies are
necessary to diagnose Goodpasture’s syndrome.
Idiopathic pulmonary hemosiderosis cannot be diag-
nosed by lavage, however. It has been suggested
that electron microscopy of the lavage cells can be
diagnostic of histiocytosis-X. However, these cells
have also been described in malignant diseases and
in idiopathic pulmonary fibrosis.

e 070

Two major cellular patterns in bronchoalveolar
lavage have emerged, a predominant lymphocyto-
sis and @ predominant polymorphonuclear leuko-
cytosis. While the presence of lavage lymphocytosis
is suggestive of either sarcoidosis or organic dust
disease,>¢ recent data indicate that acute idiopathic
pulmonary fbrosis, some of the collagen-vascular
disorders, and acute histiocytosis-X can also exhibit
a lymphocytosis (Law DE, Fulmer JD, unpublished
observations). Similarly, the inorganic dust diseases,
idiopathic pulmonary Bbrosis, collagen-vascular dis-
orders, and advanced sarcoidosis may exhibit a
polymorphonuclear leukocytosis.2? Clearly, addi-
tional studies are needed before lavage cell analyv-
sis can be considered routine in the diagnosis of
interstitial diseases.® .

Additional relatively noninvasive procedures may
be useful in diagnosing some of the interstitial dis-
eases. Conjunctival or skin biopsy in a clinical setting
can confirm the diagnosis of sarcoidosis.! Whereas
lymph node biopsy is not recommended to diagnose
sarooidosis, it mayv be useful in diagnosing some of
the lvmphocytic infiltrative diseases.! Skin biopsy
may also be useful in diagnosing some vasculitides,
the Churg-Strauss syndrome, and disseminated leu-
kocytoclastic vasculitis. However, care must be ex-
ercised, since a cutaneous Jeukocytoclastic vasculitis
may be a feature of Wegener’s granulomatosis, some
of the diffuse infiltrating malignant diseases, and
some drug-induced interstitial diseases.

Although some of the interstitial diseases of both
known and unknown etiology can be diagnosed
with reasonable accuracy without lung biopsies,
most experts agree that lung biopsv is needed.! The
major reasons are to exclude a more treatable type
of interstitial disease (eg, organic dust disease) and
to assess the activity of disease. The initial pro-
cedure of choice is fiberoptic bronchoscopy with
transbronchial lung biopsy. Bronchopulmonary
lavage performed at the time of bronchoscopy may
be useful in diagnosing some infectious or neoplas-
tic infiltrative diseases. Transbronchial biopsy can
establish the diagnosis of many interstitial diseases
(Table 4). As with any laboratory tool, clinical cor-
relation is necessary. Drug-induced disease may
pose a problem, but can be diagnosed if there is a
search for typical bizarre granular pneumocytes.
An adequate number of biopsies must be performed
to exclude malignant disease or infection, how-
ever, and at least four biopsies are recommended.
Transbronchial biopsy showing nonspecific pneu-
monitis and fibrosis (usual interstitial pneumonitis)
is not diagnostic.!®!! Areas in proximity to granu-
lomas, infectious processes, and malignant dis-
eases may have these features.

O The Intarstitial Lung Diseases (Jeck D. Fuimes)
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Table d&~-Interstitiel Lung Diseases that Can Be
Diagnosed by Transbronchiol Biopsy*®

Sarcoidosis

Organic dust diseases (hypersensitivity pneumonitides)
Histiocytosis-X

Pulmonary hemorrbage syndromes

Inorganic dust diseares

Eosinophilic pneumonias

Drug-induced interstitial diseases
Lymphangioleiomyomatosis

Infectious agenis

*This list includes disenses in which disgnostic tiskue can be
obtained, st well as thoze in which tissue is suggestive but
the diagnosis must be made by clinical and Isboratory

~ eorrelation.

In the absence of a specific diagnosis by trans-
bronchial biopsy, open lung biopsy is recommend-
ed. Open lung biopsy can be performed with mini-
mum morbidity and mortality and a very high
(>90 percent) diagnostic yield." The latter is maxi-
mized when the pathologist is aware of the clinical
data. An area of average involvement on chest
roentgenogram and direct observation should be
biopsied. Areas with dense fibrosis will show end-
stage lung disease. Immediate fixation after hyper-
inflation will minimize artifacts. Whereas fresh tis-
sue is necessary for immunofluorescent studies,
formalin-fixed tissnes generally suffice for the diag-
nosis of most interstitial diseases. Open lung biopsy
will not only establish the diagnosis, but give the
best assessment of the severity of the disease
process and the likelihood of response to therapy.'?

TREATMENT

The overall treatment goals for the interstitial
diseases are to identify and remove the injurious
agent, suppress the inflammatory response to pre-

vent progression of the disease, and to palliate the

complications of the disease '3

The mainstay of drug treatment of these diseases
is corticosteroids.’4 Current data indicate that im-
munosuppressive or cytotoxic agents are useful in
the treatment cf some diseases (eg, the pulmonary
vasculitides).!® Although data in experimental
models suggest that agents known to alter collagen
metabolism (eg, L-proline) may prevent fibrosis,
there are no data indicating that these agents are
clinically useful.

Identifying and removing etiologic agents is im-
portant in the management of the interstitial dis-
ease of known etiology.! Corticosteroid therapy is
generally recommended for the acute inorganic

dust exposure disease and acute radiation- and
drug-induced disease, particularly if there is hy-
poxemia.! However, treatment of the chronic vari-
eties of these diseases remains symptomatic. In con-
trast, corticosteroids are usually recommended for
both acute and chronic organic dust disease.

Considerable data support the use of cortico-
steroids in idiopathic pulmonary fibrosis! Patients
with early disease with an active alveolitis (eg,
increased cellularity) and minimal fibrosis respond
best. Clinical and chest roentgenographic correlates
of early disease are recent onset of symptoms and
a ground glass or acinar pattern. Additionally,
young patients respond best to treatment. In con-
trast, advanced interstitial disease, with minimal
alveolitis and advanced fibrosis, does not respond
to treatment with corticosteroids. There is no
agreement on the dose of corticosteroids or the
duration of treatment. Until more sensitive means

" to monitor the disease activity are developed, most

experts recommend a regimen of high-dose predni-
sone (1 mg/kg/day) for four to six weeks, followed
by a slow taper to 15 to 20 mg/day for a minimum
of six months to one year.!)? Immunosuppressive
therapv bas been recommended as an alternative
or an adjunct in the treatment of idiopathic pul-
monary fibrosis; controlled data, however, do not
support this.!

The treatment of pulmonary sarcoidosis is con-
troversial. Patients with stage 1 sarcoidosis should
not be treated, since more than 90 percent resolve
spontaneously.™ In contrast, patients with progres-
sive disease or multiple-organ dysfunction should
be treated. Many experts recommend alternate-day
corticosteroid therapy in sarcoidosis. There are,
however, no concrete data to indicate that cortico-
steroid treatment is more eflective than sympto-
matic treatment of sarcoidosis.

In general, the chronic interstitial diseases asso-
ciated with the collagen-vascular disorders have a
good prognosis.’ Patients with aggressive disease
are generally managed in the same manper as pa-
tients with idiopathic pulmonary fibrosis, although
some experts recommend the use of immunosuppres-
sive therapy on an individual basis.

The pulmonary vasculitides represent an impor-
tant group of patients. Data support the use of
corticosteroids and immunosuppressive or cyto-
toxic agents in these diseases.!® The Churg-Strauss
syndrome may respond well to corticosteroids; un-
responsive cases may respond to cytotoxic agents.
Additionally, patients with Henoch-Schénlein syn-
drome or disseminated leukocytolastic vasculitis
respond to corticosteroid treatment. Clearly, cy-
clophosphamide is the treatment of choice for
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Wegener's granulomatosis.* Recent data also sup-
port the use of cyclophosphamide in the treatment
of overlap vasculitis.* In contrast, the treatment of
lymphomatoid granulomatosis is controversial, but
most experts recommend early use of cytotoxic
agents.

Plasmapheresis in conjunction with immunosup-
pressive therapy appears to be emerging as the
therapy of choice for pulmonary hemorrhage as-
sociated with Goodpasture’s syndrome and im-
mune complex disease.? .

Lung biopsy specimen examination is the best
estimate of disease activity, but once the decision
is made to treat patients, an objective means to
monitor response to therapy is needed.’¢ Tradi-
tionally, the chest roentgenogram and pulmonary
function studies have been used to monitor pa-
tients’ conditions. While these studies have enor-
mous value when used serially, current data in-
dicate that they are a relatively insensitive means
of monitoring the disease.!34 Two new tests show
promise as monitors of disease activity—broncho-
alveolar lavage cellular analysis and ¥Ga lung
scanning,"¢ Several major centers have shown
that bronchoalveolar lavage cell analysis accu-
rately samples the inflammatory cells (alveolitis) as
judged by lung biopsy specimen analysis. Addi-
tionally, a semiquantitative analysis of the uptake
of ¥Ga in lung has been demonstrated to cor-
relate well with the degree of alveolitis in lung
biopsy specimens.®¢ Both bronchoalveolar lavage
cellular analysis and *Ca lung scanning are being
intensively investigated as monitors of interstitial
disease. However, further studies are needed be-
fore they can be recommended for routine man-
agement.
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Pneumoconioses and
Masqueraders

H. S. VanOrdstrand, M.D.

'l has been traditional that if an adequate occupational history
is obtained in workers exposed to harmful dusts, the chest x-ray is
the main diagnostic tool. In recent vears. however. it has been
noted that in most all occupations of these tvpes. there mav be
marked variation in individual susceptibitity to developing a
pneumoconiosis without necessarily showing a constant dose
refationshup. 1t has aiso been recognized that there is no oc-
cupation in which the worker is mmune to nonoccupational
diseases. it is not too infrequent that the usual diagnostic studies
will not be suificient 1o difierentiate between masquesading
diseases unrelated to the employment and diseases caused by the
known hazards of certain emplovment. Some patients need more
than just the usuai work historv, routine tests, and chest x-rays to
differentiate occupational from nonoccupational diffuse lung
disease. In my experience. additional tests. particularlv lung
biopsv. have found previously unsuspected pneumoconioses in an
equal number of workers whose problems have been non-
occupational and masquerading as a dust disease of the lung. Thus
both legal and medical requirements have been met.

This article wiil primarily be one in which the roentgenogram
has been the main point of ditferential diagnosis.

A personal classification of pneumoconioses and of hypersensi-
tivity occupational reactions of the lungs is shown in Table 1.

Masqueraders of silicosis as shown by roentgenography are
listed in Table 2. An example of such is a man who worked in a
glass industrv for 30 years. He developed a cough and some short-
ness of breath and a roentgenogram of his chest showed diffuse
generalized nodulation which was interpreted as silicosis (Fig 11 A
more detailed analysis of this man’'s work historv with the com-
panv. however, indicated that he had had a minimal exposure to

from the Section on Enveonments Heakh Deparment ot Pulomary Oneases. The
Cleveland Cknc foundatnon Cieveand Oho

Presented at the meetmg oi The amencan Occupational Medcal Assocaton
Soston Massachusetts. Apri 26, 197>

Their

free crystalline silica. A surgical lung biopsv specimen Fig 2)
showed the nodules to be due to hematogenous metasiases from
a signet ring cell type of carcnoma most compatible with a
primary stomach neoplasm. Further roentgenographic studies con-
firmed the presence of an asvmptomatic gastric neoplasm and
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tern along with reduced clarity of the heart borders 50 often seen
in asbestoss. The man had experienced resprratory symptoms of
cough and progressive shortness of breath less than one vear. A
biopsv specimen of the lung revealed fibrosing interstitial
pneumonitis of the Hamman-Rich syndrome, with no histologrc
signs of asbestosts (Fig ! »
Some of the roentgenographic masqueraders of berviliosis are
shown in Tabie 4. The earliest roentgenographic changes in

Yaﬁlal.—mtw.lw.
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Fig 5.« Rosatgencgram of a beryilivm worker with 20 years in 3 basi industry
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earth pneumoconioses are shown in Table 8. It is generally
behieved that this pneumoconiosis results from the heat calcining
process with the basic fibrogenic dust being crystobalite. Figure 11
is a roentgenogram of a man who had worked for several years in
this occupation: diatomaceous earth pneumnoconiosis was sus-
pected. A needle biopsv of the trephine drill typel, however.
showed his difiuse iung involvement to be lvmphocytic lymphoma
Fig 12!

_Roentgenographic masqueraders of the immunoiogic oc-
cupational lung disorders are shown in Table 9. Figure 13 shows
biateral lower iung field infiltrates in a farmer who was ex-
penencing intermittent cough and wheezing which he feit at times
rught be worse after working in his hay barn. The histologic study,
however. as shown in Fig 14, established the diagnosis of tropical
eosinophilia instead of farmer’s fung feven though he had never
been out of his home state of Pennsylvania other than coming to
the Cleveland Clinic for diagnostic study}. He promptly responded

to arsenical therapy as shown in Fig 15. He had no recurrence of
his problem.

In summary, just as it has been found that certain unusual roent-
genograms can be due to a specific occupational disease and
histologically proven so. in contrast 1t is also known that thete is
no occupation which alfows a worker to be immune to non-
occupational diseases which can mimic roentgenographically the
specific fibrogenic dust entity or forms of immunologic oc-
cupational diseases. This arucle presents a personal classification
of the pneumoconioses and aiso tables and examples of
masqueraders of them. Not too infrequentlv. the differential
diagnostic tool of most importance is the microscope. in these
modern times. biopsies can be obtained through various wavs and
usually adequateiv to obtan the proper final answer. These bop-
sies include those obtained through fiberoptic bronchoscopv. the
various tvpes of percutaneous needle lung biopsies. and lung
biopsv specimens obtained at a minor surgical procedure.

Medical Responsibilities and Rights

1t is said that the right 1o exceilent health care. unlike the freedom of speech and other guaran-
tees derived irom the Bill of Rights, is going to make much greater demands on our national re-
sources and ought not to be considered in the same light. Yet we are determned that there shall
be equal access: like other human rights. it cannot be guaranteed to future generations uniess de-
fended and protected against decav by the responsibie actrons of those now benefited. The
process of continuous growth and renewal of biomedical knowledge. as well as the cultivation oi
professional skills, cannot benent the next generation without the help of the patients of todav. We
have resolved that this burden shail no longer be borne chiesly bv the poor. the ignorant and the
wards of the state i we take an egalitanan view oi the rights of the patient. shouid we take any
other view of his responsibiiities?

Nevertheless. in practice these responsibilities are not universallv accepted by patients and therr
farnilies. Though the majority plav their part in good grace. some of them make it clear that they
consider thewr involvement an unforeseen indignity. Others simpiv refuse. and one hears. 1or exam-
ple:

“f don't want to be a gumea pig.”

“The medical student ‘ar even the intern! can learn on someone eise

"} don't think her brother is strong enough'to donate biood. and besides he's too busy to come.”

“If you have doubts about the ettectiveness ot the new treatment. cail me when vou feel more
sure.”

— From ‘Souncing Bosrd * hs Thomas P Almy MO n "he \en fogland
Journat o1 Medicine Juh 21 1977

UCC 010794

Union Carbide trial exhibit UC-4240: H. C. Lewinsohn to R. B. K. Tucker Transmitting Draft Paper on Differential Di...

ACL Doc 18831 - Page 30 of 33

Published by AsbestosClaims.Law

asbestosclaims.law/library/18831/30


https://asbestosclaims.law/library/18831/30

AMERICAN REVIEW OF RESPIRATORY DISEASE,

1984(March); 129(3):

CAIC 6332

375-379.

Crackles in the Early Detection of Asbestosis'? i
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ELIZABETH A. DEL BONQ, and GARY EPLER

tis caused by the inhalation of asbestos
can be difficult to detecx (1, 2). Sympto-
matology is subjective and puimonary
function studies are ofien nonspecific.
Roentgenographic manifestations of
carly interstitia} disease are ofien diffi-
cult to distinguish from normal sha-
dows(l-B).mdobmvumbilnym
imerpretation of radiographs is aiso a
probiem. Discontinuous adventitious
lung sounds (crackies, rales) have been
recognized as promipenmt fearures of
puimonary asbestosis (4-6) and are
thought 1o be an early finding (7-9).
Although chest auscuitation is regarded
as highly subjective, recently deveioped
technoiogy has brought the promise of
objective quanrtification of hung sounds.
One such method, called tme-expanded
waveform (TEW) analysis, consists of
upemordinpofwundsforndyﬁs
by a computer. Amplitude is then
plotied versus time, with a time axis of
$00 mrn/s or more, allowing visualiza-
ton of minute details of pulmonary
sounds (10). Because TEW analysis
provides documentation of the pres-
ence of crackies, it can be used o wain
technicians in anscukation (11). Moni-
10ring of exposed workers by ausculta-
ton is anractive because it is nonin-
vasive and inexpensive. The purpose of
1his investigation was o guantify the
relationship between the prevaience of

.«mklesmedbyaw:hnicin

whose performance had been objective-
ly validated, 10 other criteria for asbes-
10sis in exposed workers.

Methods

The 386 workers inciuded in this study were
mxposed 10 asbestos during the manufacure
of paper and insulation materials and it 3
shipyard. Lung sounds were recorded at 4
presclecied basilar snes during breathing
with the mouth open while the worker was
m a sitting posiion. Workers were asked 10
Breathe shighily more degply than the usual
udal breathing as in standard chimcal prac-
nee. These sies were the nght and left bases
w the mudscapsuiar line. the right midcla-

SUMMANY We studied 330 werksrs esposas 10 SShestos 10 SAS0aS the vaiue 8 Chast Mmouits-
hnammhmmn“nmmm

gic, and sgonniepic eriteris. The pr and gegres of icies were
-—u-.n-—n-n—.-s.n por - s by npat
with time sed of wpe regovdingy of g sounda.

Mumhmmunmmuummumum
with ever 25 yr or mare of empioymant. The \eehnician spmctly identifiss all the weruss in
whom the dAgNesis Wes Mest Seriadn. et i, thase with ali artters pasitive. The svernil uwe
positive rate wes % The majarity AE%) of heus With Rt abnorihel SFINErie WAre Abrvetly
clossitied. Ansaultation by an ebjsatively vaildsted technicien sen be 4 wesisl Asninvesive

methed tor seresning Indusirial pepuistions eposed ¥ ssbastes.

m%mpdfrmbbll.hm
mwﬂeﬁu&emo{m

employed the criteria of Landis and Koch
(13): a Kappa value of 0.81 10 1.0 indicazes
almost perfect agroement, 0.6) w0 0.80 in-
dicates substantial agreement, 0.41 to 0.60
indicates moderaie agreement, and 0.4 and
below indicates slight 10 poor agreement
Other data were coliccied using a ques-

including independent niservie-ius on lung
sounds by 2 or more ches: phe aans, chest
roentgenographic readings . ang 1o the
1LD scheme. and dewaiicd n ' - ory func-

UCC 010795
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tion esting (14). Asbenosis i these exposed
workers was considered to be present when
3 or 4 of the following criteria were present:
() radiograph showing irregular opecifics-
ticn of a profusion of 172 or more. (N

capacity less than
B0% predicted, (3) vital capacity less than
0% prediczed, and (¢) crackles at 2 or more
basilar sites.

Reauits
Asbestosis by our criteria was present
in only 23% of the workers and did
not occur in workers with less than 1)
yr of exposure. In the 93 workers with
over 25 yr of empioyment, §.6% were
considered 10 bave asbestosis. The pre-
valence of abnormal findings in each of
these criteria is shown in tabie I. In
general, the prevaience of these criteria
increased both with exposure and with
age, a1 is expected in populations
wherein age and duration of exposure
are closely correlated (figure 1). Pleural
abnormalities aiso showed a similar re-
fationship to duration of exposure and
age (figure 2). .

The relationship between the tech-

e ———————
(Recerved n ongine! form Maey 26. 1982 end
rewssed form Ocrober 18, 1987)

' From the Tulis Umiversity School of Med:-
cne. the Boston Umiveruty Schaol of Methiaine.
and the Puimonary Service. Faulkner Hosmul

' Reguests {0 repnims shouid be addressed o
Raymond L. H. Murphy, Jr.. M.D.. Dwrecror. Pul-
monary Service. Faulkner Hospual. 112 Cenire
Siretl. Bosion M A 2130 ‘~‘)}“' M)

s.;la
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CRACKLES M LARY DETECTION OF ASBESTOSIS

cr.ckles were distributed upwards from
the base at the scapular level.

The belief that crackles are an carly
sign is also consistent with many pub-
lished reports. Crackles have been re-
garded as a featwre of pulmonary
asbestosis for over 50 yr, and even in
early reports were considered to be
present with minimal disease (17).

Clinical features of their nature and -.

distribution on the chest were described
in some detail by Smither (9). Mitchell
and coworkers (20) found crackles
more closely reiated 1o duration of
exposure 10 heat-resistant and friction
composites than was vital capacity, and
they recommended that chest ausculta-
tion be included as a biologic monitor
of the work environment. Reported
rates vary, but about half of the per-
sons comsidered 10 have asbestosis on
clinical grounds are reporied to have
crackles (21-23). These represent selected
cases. In order 10 understand the
strength of an association between an
exposure and 3 heaith effect, it is im-
portant 10 know the status of all per-
sons exposed. If only patients are
studied, the effects may appear more
striking than if asymptomatic persons
are also included. Population-based
studies, therefore, allow more precise
examination of the frequency of crackles
in asbestos-exposed persons. These
show prevalences ranging from about
10 1o 20%. Such prevalences depend on
a vanery of factors inciuding the
method of auscuiltation, the severity
and duration of exposure, the age of
population, the prevalence of the
diseases causing crackies, etc. Neverthe-
less, the association between crackles
and asbestos exposure is ciearly estab-
lished by: (I) high frequency in diag-
nosed cases, (2) common occutrence in
exposed populations, and (3) increased
frequency with increased duration of
exposure (24, 25). Furthermore, the
prevalence in control populations is low
(24-27).

The correct detection of those in
whom the epidemiologic diagnosis of
asbestosis was most certain suggests
that a trained technician can screen a
group of exposed workers 10 estimate
the prevaience of asbestosis. Despite
the high true positive rate there are
errors in the method. In our study, S of
the 7 workers with 3 of 4 positive cni-
leria were missed (faise negative). Al-
though this may represent technician
crror, 11 s known that not all those v a
asbestosis have crackles. Indeed, Eri-r
and coworkers (7) reponied crackis
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TABLE 2

RELATIONSHIP DF AUSCULTATION BY A TECHNICIAN TO NUMBER OF
ASBESTOS CRITERIA

Nuymber of Positive
Critena per Wornex
ot 4 Possible

Asbestos:s Critena

Waeighted Crackis Score

1 2 3 Totai

15

»

AN ~0O

4
25
X
1
3
0
LA

t onual

8 oono
el

.. ool

Total N

TABLE 3
TECHNICIAN VALIDATION: COMPARISON OF TECHNICIAN'S WEIGHTED
CRACKLE SCORE MADE AT THE INDUSTRIAL SITE TO WAVEFORM
INTERPRETATIONS OF THE SAME LUNG SOUNDS*

Weighiea Crackie Score!
Wavetommn v
Interpretations 3 or Mors Less than 3 Totat
Positive for crackies 8 2 3
Negative for craciies [ 4 '
Total ) "° x
* Xapos = 000 2022 » 90.9%.
T On-ane tech ooasrvations.
TABLE 4

RELATIONSHIP OF ROENTGENOGRAPHIC EVIDENCE OF EMPHYSEMA
AND SYMPTOMS OF CHAONIC BRONCMITIS TO ASBESTOSIS AND
WEIGNTED CRACKLE SCORE

Asbestoeis’ Waeighted Crackie Score
Yes No Total Yos No . Total
Emorysema?
Yes [+ § ) 1 4 H
No 3] a3 354 8 8 54
Total " M8 k] 2 30 e
Chwonic bronchitie?
Yoo 3 L 3 % [ 8 58
No ] e 27 n 304 24
Towsd 11 s 36 31 88 386
* ASDOSIONS OPHNEG 35 ) OF 4 CTRONA DOBIING.
1 Empny frnvaa Dy QOO crivenia.
3 Owore oy ™ : y crmens.
TALLE S
RELATIONSMIP OF SMOKING WISTORY TO WEIGHTED CRACKLE SCORE*
Smoking Weighteo Crackie Score
Mistory
(pecA-yours) 0 1.2 de Totat
0-20 09 b4 2 . 208
1s3.4t (38.64) (1591
21-40 2 20 6 78
(57.5¢) 14.49) 597
a-8 xR 1] H) 46
133.93) ®.55 3.52)
(1% 17 1?2 S 34
(25.08) 6.22) (2.60)
Tots! 7 68 28 ko
“X % 1935 p < 0008 £ ey
© NUMDS?S 1h DY ENINesEs reier 10 1N FEDECIN vaiue 1O! INEY Col R U |
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protable that those who develop severe
asbesiosis have roentgenographic pro-
gression from UICC grade 0/0 to 3/4
in a relatively orderly fashion. Our re-
luctance 1o regard the lesser UICC
grades of small opacifications as pnma
facie evidence of an effect of asbestos is
based on the reliability of such evi-
dence. First, the early diagnosis of in-
terstitial fibrosis has long been re-
garded as one of the most subjective in
radiology (2, 3) (other causes for yo-
enigenologically similar shadows in-
clude soft tissues, inadequate inspirs-
tion, etc.). Second, it is likely that a
variety of other ilinesses and exposures
produce similar findings (previous pul-
monary infection, other silicates, drugs,
congestive heant failure, etc). Third, in
our studies, lesser grades of opacifica-
tions in asbestos workers couid not be
distinguished reliably from sbadows seen
on roentgenograms of the control sub-
jects (10, 36). Decreasing the degree of
disease required to classify sn indi-
vidual as a positive case in epidemio-
logic studies frequently leads to an
increase in sensitivity. Unfortunately,
this also ofien decreases the specificity
or accuracy of the observation (13).
The relative “earliness” of pulmonary
function abnormalities, roentgeno-
graphic findings, and auscultation are
all subject to this phenomenon. The re-
levant issue is which test or set of tests
provides reliable monitoring of workers
to assure, as far as practicable, their
safety. In this regard, a significant
advantage of auscultation is its nonin-
vasiveness, as worker acceptance must
also be considered. Roentgenograms
offered by empioyers are frequently
refused by workers because of the fear
of exposurt to radiation or personal
consideranions.

The results of these studies indicate
that auscuitation, by a properly trained
and objectively validaied technician,
can be a useful method for screening
industrial populations with exposure to
asbestos. Although true positives may
be underestimated, the false negative
rate is low and the method is inexpen-
sive. With the use of modemn recording
and anaiysis technigues, chest ausculta-
tion can be verified and permanent
records can be made. Further studies of
the sensitivity and specificity are war-
ranted in view of the noninvasive na-
ture of auscultation.

Acknowledgment

The writers wish to thank Drs. J. Glassroth,
1. O'Brien. M. L. Prtusevsky, L. Sicilian, C.
P. Wall, and D. Woodford who participated
in the industrial surveys, and Drs. R. J.
McCunney and B. Raff for their participa-
tion in observer variability studies. We also
thank R. C. Bloom who performed the logis-
tics regression analysis, J. G. Berera for tech-
nical assistance, and L. M. Starr for secre.
tarial heip in the manuscript preparation.

1. Parkes WR. Occupatonal lung disorders.
London: Butierworth & Co., Lid, 1974:305.

2. Mackenzic FAF. The radiological igvestigs-
tion of the early manifesiazions of exposure 10
asbentos dust. Proc R Soc Med 1971; 64:34.

3. Flewcher DE, Edge JR. The early radiological
changes in puimonary and pleural asbesmosis.
Clinical Radiol 1970; 21:355.

4. Hesrd BE, Wiliiams R. The pathology of as-
bestosis with reference 10 iung funcuon. Thorax
1961; 16:264.

S. Mitchell CA. Asbestos and health today. Mod
Med Aust 1976 14-6.

6. Wedler HW. Klinik der lungep asbestose,
mmmmmmc.d.w

7. Epler GR, Gasusler EA, Camringion CR

Cmckles (rales) in the interstitial pulmomary

disenses. Chest 1978; 73:333-9.

8. Miwchell CA, Charney M, Schoenberg TR

Early lung disease in asbestos-proguct workers.

Lung 1978; 154:261-72

9. Smither WJ. S-:uh:mmnbenonsm

an asbenos factory. effects of asbesto-

sis. Ann NY Acad Sci 196S; 132:166-81.

10. Murphy RLH. Holford SK. Knowier WC.

Visual lung sound characierization by tme-
wave-form analysit. N Engli ] Mad

977, 296:968-71.
u Workun? De Booo E. Shirui S. er of.
Observer

l::c oo Lung Sounds, Chicago. [Ilinois, Sept.
1980.

12. Fleiss JL. Statistical methods for mies sad
proportions. New York: Jobn Wiley and Sons.
1973.

13. Landis RS, Koch CG. The measurement of
observer agreement for caregorical daw. Bio-
merrics 1977; 33:159.

14. Epler GR, Saber FA, Gaensler EA. Determi-
nation of severe impairment (disability in in-
terstitial Jung disease). Am Rev Respir Dis 1980;
121:647-59.

18. hmoM TncNuD An algorithm for
fogistic regression with poiychotomous resp
Technical Repont. Dept. ot Biosuatistics and Epi-
demiology. Sidney Faber instituie, Boston, MA.
16. Cox DR. Analysis of binary daia. London:
Chapman & Hall, 1970.

17. Wood WB, Cioyne SR. Pulmonary asbesios.

UcCC 010797

Union Carbide trial exhibit UC-4240: H. C. Lewinsohn to R. B. K. Tucker Transmitting Draft Paper on Differential Di...
ACL Doc 18831 - Page 33 of 33

e

Lancet 1930; 1:447.

18. Hunier D. The diseases of octupations.
London: English University Press, 1955:877-8.
19. Wyers H. Asbesiosis. Postgrad Med J 1949,
25:631-8.

20. Michell C, Charney M, Schoenderg J. A
survey of pubnonary disease in the friction
materials industry. Am Rev Respir Dis 1974; 109:
728.

2. Rossiter CE, Berry G. The interaction of
asbestos exposure and smoking on respiratory
health. Bull Eur Physiopathol Respir 1978:)4:
197-204.

22. Huuskones MS. Clinica} femures, mortality
asnd survival of patients with asbestosis. Scand J
Work Environ Haalth 1978; 4:265-74.

2. Seqamn F, Basciga MM, Lopes [P, Perez NJ.

24. Dreesen WC, Dallsvaic JM. Edwards T1. er
al. A study of asbestos in the asbesios textile
industry. Public Health Bulletin No. 24]. Wash-

. ington, DL Government Prinmting Office. 1933.

25. Murphy RLH, Ferris BG, Burgess WA,
Worcester §, Gacmiler EA. Effects of low concen-
matons of asbemos. Clinical, epvironmental,
madiologic and epidemiologic observations in
shipyard pipe coverers and conwols. N Engl J
Med 1974; 285:42N-8

26. Shirai F, Kudob S, Shubuya A. Sada K.
Mikami R. Crackies in asbesios workers. Auscul-
moon and lung sound analysis. Br J Dis Chest
1981 75:386~96.

27. Keinfeld M. Massitte J, Kooyman O, ¢f al
Effecs of asbestos dus inhalation of lung func-
ton. Arch Enviros Health 1966; 12:741.

8. Forpn P. Applied cardiopulmonary physi-
ology. functional basis of pulmonary
sounds. Chu 1978; 73:399-405

29. Davidson F, Murphy RLH. Gravity depen-
dence of crackies. In: Nair S, ed, Computent in
critical care and pulmonary medicine New York:
Plenum Press, 1963.279-86.

30. Holford SK, Discontisuous sdventitious
jung sounds: messurement, classification and
modeling. SeD. Thesis. Massachusetts institute
of Technology, 1982

31, Weits W. Cigarene smoking and diffuse
pulmonary fibrosis. Am Rev Respir Dis 1969; 99:
67-72

32 Chew PK. Chia M. Chew SF. Asbestos
workers in Singap Arch Environ Heaith 1973;
26:290-3. -

33. Eilmes PC. Heaaith paramerers other than
mesothelioma. Proceedings of Asbesios Sym.
posium, Johannesburg, S. A, Oct 3-7, 1977.
Randburg: Navosal Institute for Metallurgy,
1978:9-16.

34. Selikoff 1), Nichoison WJ, Lilis R. Radio-
jogical evidence of asbenios disease among ship
repait workers. Am J Ind Med 1980; 1:9-22

35. Murphy RLH, Gaaulu EA. Fernis BG
Diagnosis of “asb " Observations from a
longitudinal survey of shipyard pipe coverers. Am
3 Med 1978; 65:488-98.

36. Murphy RLH. Asbestosis in pipe coverers
engaged in new ship consiruction (thesis). Har-
vard Schoo! of Pubhic Health, Boston. MA,
April, 1968.

Published by AsbestosClaims.Law
asbestosclaims.law/library/18831/33


https://asbestosclaims.law/library/18831/33

