
31. INTERSTITIAL LUNG DISEASES 
Feroza Daroowalla . M.D .. M.P.H .. and Gregory R. Wagner, M.D. 

J. What is interstitial lung disease tILD)? 
Interstitial lung disease encompasses a large group of entities characterized by involve­

ment of the interstitial space of the lung. which is the space in the walls of the alveoli between 
the basement membrane of the alveolar epithelium and the basement membrane of rhe capil­
lary endorhelium. It contains fibroblasts . macrophages. and collagen and noncollagen proteins. 
The interstitial space is the gas exchange surface of the lung: in some forms of ILD. alterations 
in the small airways. alveolar ducts. respiratory bronchioles and terminal bronchioles also may 
be seen. 

2. What is meant by pulmonar)· fibrosis'? 
Pulmonary fibrosis is the pathologic end-result of the various chronic disease processes in­

volved in ILD. Fibrosis begins with the development of an initial alveolar injury after inhalation 
of a gas. fume. or dust. This initial insult is followed by a cascade of protective responses charac­
terized by tissue inflammation. If inrlammation becomes chronic or recurrent. proliferation of 
smooth muscle. fibroblasts. and collagen ensues with accompanying architectural distortion. 
Fibrosis is a process of progressive ,earring with associated distortion. 

3. How common is ILD? 
Current estimates for the annuai incidence of ILD are of 40-80 cases per I 00.000 in the gen­

eral population. Occupational expo,ures arc believed to cause 25-S0r;- of cases 1 :o c.:;ises in 
I 00.000 in males and 0 .6 cases in I t_tU.000 in females l. However. this percentage m;iy ne Jn un­
derestimate because of difficulties in making a conclusive diagnosis of ILD and in rracm g \\ork­
place exposures over rhe entire wori.:.J;ig iite of pa1ien1s. 

~- What are the causes of ILD? 
ILD in immunocompetent hosts may be grouped according to cause or syndrome: 
Inhalation causes t occupation.;. ; ;ind environmental): inorganic dusts le;iding 10 ;is bestosis. 

silicosis: organic dusts or aerosols le;i.iing 10 hypersensitivity pneumonitis. ;is in m;ichine \\·nrk­
ers. farmers. pigeon breeders. 

Idiopathic disease: sarcoidosis. histiocytosis X. idiopathic pulmonary tibrosis . 
Inherited causes: familial idic'l'Jthic pulmonary fibrosis. wberou, sderosis . !:eun,ribro­

mawsis. 
Collagen ,·ascular diseaseipulmonar~· renal syndromes: pneumonitis \\·ir h , \ , 1cmic 

lupus cry1hema1osus. ILD \,·i1h rheunutoid anhritis. Wegener's granulo matosis. Gc,,,Joas1ure\ 
syndrome. 

Other specific entities: bronc.:h :,, iitis obli1erans. lymphangioleiomy,,matosis. c,, , in,,philic 
pneumonia. 

5. \\'hat exposures may result in occupational interstitial lung disease 10-ILDl'! 
Exposures ro inorganic dusts in ::ie workplace may result in ILD. Eumples are free silica. 

asbestos. coal. beryllium. and hard me:;il 11Ungs1en carbide with cobalt I. Le,s common ,·au,es in­
clude exposures to tin. aluminum. ,, ~ :ron . Exposure to organic du sts or aerosols I thernwphilic.: 
bacteria. fungi. animal proteins I ma:, ~esult in hypersensitivity pneumon11i, . ILD ab,, 111:1~· rc,ul1 
from wxic.: pneumonitis due 10 c.:her:, i.:;il o r gas exposure. Industries in \\·hich suc:h ~\ ::- ,, ,urc~ 
occur and the di sease outcomes are : ' < ed in the tJble below. 
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INDUSTRY 

Mining 
Insulating. ship-working. 

steam-fining. plumbing 
Airplane. spacecraft 

manufacture 
Machine working 
Machining. sawing. tiling. 

Farmwork. silo work 

Interstitial Lung Diseases 

Occ11pacio11al lmerscicial Lung Diseases 

DISEASE 

Coal worker·s pneumoconiosis. silicosis 
Asbestosis 

Chronic beryllium disease 

Hypersensiti\'ity pneumonitis 
Hard metal disease: i111ersti1ial pneumo­

nitis and hypersensitivity pneumonitis 
Farmer·s lung 

6. What are the s:ymptoms of 0-ILD? 

AGENT 

Coal dust. silica 
Asbestos 

Beryllium particulate 

Metal-working fluids 
Cobalt 

Bacterial and fungal proteins 
in moldy hay or grain 

Most patients with O-ILD report some level of dyspnea. initially with exertion and in later 
stages with minimal activity. Some patients complain of tiredness or fatigue and inability to ac­
complish tasks that they previously· performed. Initially they may attribute their limitations to 
normal aging. Cough is a common symptom: usually it is not accompanied by phlegm unless a 
component of bronchitis is involved . Chest pain may occur in patients with accompanying 
pleural disease. Although hemoptysis may occur in cases of ILD associated with \'asculitis or dif­
fuse alveolar hemorrhage syndrome. it i~ not a usual feature of uncomplicated O-ILD and should 
prompt an evaluation for carcinoma. tuberculosis. or other complications. 

7. How can patients with 0-ILD be identified'! 
Patients with O-ILD may present wich dyspnea and cough. Ochers may be identified through 

changes on chesc radiograph 1see quescion 11 l wichout symptoms or \\'ilh impairment that they 
a1tribu1e 10 aging or other causes. Ft,r ,c,me paciems che firs! finding may be an abnormality on 
spiromecry. such as a reduction in ,·ical capaci ty. 

8. What are common findings on ph~·sical examination of a worker with O-ILD? 
Early and even advanced ILD may be unremarkable on physical exam . .1-.lore commonly. 

howeYer. physical findings include bi basilar end-inspirawry crackles I Velcro rales1 on lung aus­
..:ultation. In addition . the pacient may be cachypneic or rachycardic. ac rest or wi1h mild exertion: 
pacients in later stages may show ,igns of cor pulmonale and pulmonary hypercension. 
Examination also should be made for cindings that accompany nonoccupational ILD. including 
skin. joint. and ocular findings associated with connective tissue disease. \'asculitis. or sarcoido­
sis. In rare cases of adYanced ILD. clubbing of che digits may be seen. 

9. What are the usual findings of pulmonary function testing·? 
Lung volume measurements. su.:h a, , ·ital capacicy. residual w1lume. functional residual ca­

pacity. and !Otal lung capacity. are reJu.:eJ in ILD. Air tlow rates. ~uch as the racio or forced expi­
ratory ,·olume in I ,econd to forced , ·iul c·apacity I FEV 1/FVCt are usually normal because che 
FEV, i, reduced in proporcion to reJu.: ti,, n llf Yitai c.ipacity. This pa11ern. cermed res1ric1in~ dis­
case. is classic for lLD. A mixed panern t,r" res1ric1ion and obscruction or .i panern primarily of ob­
struction (FEV 1 and FEV/FVC rncio reduced) is frequemly seen in \\'Orkers with ILD as a result 
of occupacional dusc exposure .or sml,king on the air\\"ays. Reduction in carbon monoxide diffu­
sion in che lung I DLco J is common be.:au,t! of loss of gas exchange uni cs and wntilation-perfu­
sion mism.itch. Ho\\·e,·er. che le,·el of reJu.:1ion in DLco Joes not match che seYericy or disease. 

I 0. What are the findings of arterial blood gas tABG l measurements·? 
ABG measurements ac rest ma~ , ~,-c:il no abnormalities or hypoxemia 1Jecreased partial 

"xygen pressure I PO: I 1: partial pre,,ure ,,f ,arhon dioxide I PCO:i may he normal l'r decreased. A 
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normal resting PO~ should prompt a check for hypoxemia during exertion or sleep. One of the best 
ways to follow disease progression in ILD is to assess resting and exercise gas (O~l over time. 

11. What are the expected findings of chest radiography? 
Up to 20% of patients with asbestosis or coal worker·s pneumoconiosis and up to I 0~ of pa­

tients with hypersensiti\'ity pneumonitis may appear to have a normal chest radiograph. Therefore. 
patients with symptoms or abnormal pulmonary function tests (PFfs) should be evaluated com­
pletely despite a normal initial radiograph. In patients \vith radiographic abnormality a high-qual­
ity film reveals common panems of specific occupational ILDs (see below). A common feature of 
late-stage disease is honeycombing. which represents tibrous change in the lung parenchyma. 

Silicosis: diffuse rounded reticulonodular densities with upper zone predominance: irregular 
opacities. possibly massive fibrosis with advanced disease: eggshell calcification of hilar nodes 
unusual. 

Coal worker's pneumoconiosis: diffuse reticulonodular densities: large opacities. 
Asbestosis: diffuse densities of irregular shape with lower zone predominance: pleural find­

ings may accompany parenchymal asbestosis: pleural plaques. diffuse pleural thickening. pleural 
effusions. 

12. What is the ILO system for classifying chest radiographs in workers with O-ILD? 
Chest radiographs in workers with pneumoconiosis (silicosis. coal worker"s pneumoconio­

sis. and asbestosis I are categorized using a standard method devised by the International Labour 
Organisation I ILOl . The system. called the International Classification of Radiographs of 
Pneumoconioses. consists of 22 standard radiographs that illustrate the parenchymal opacities 
and pleural changes associated with pneumoconiosis. These radiographs are used to classify the 
size. shape. profusion I concentration or density l . and extent of parenchymal opacities and pleural 
changes on posteroamerior I PA l radiographs. The classification is not designed to correlate " ·ith 
the pathologic seYerity or disease. The ;ystem. last updated in 1980. is currently undergoing reYi­
sion: an updated classuication scheme should be released in early 1999. 

13. What is the utility of computed tomography I CT) in ILD'! 
Both conventionai CT (resoiution or S-10 mm or lung tissue per slice) and high-resolution CT 

( HRCT. in which the images resoiYe tis,ue slices 1-3 mm in thickness I may be used _to e\·aluate the 
imerstitium. pleura. and airways m 0-ILD. Com·entional CT has been found to be ~uperior w chest 
radiography for eYaluation of puimonary masses anJ pleural plaques I due to asbestos expL,,ure I. 
HRCT allows better iuemification of thickened lobular imerfaces. nodular abnormaiities. anJ loss 
of ,·olume associaied with pulmonary ribrosis. In addition. HRCT is useful for selecting the appro­
priate area for biopsy. However. CT sc.illning is nm necessary for the evaluation of 0-ILD in a pa­
tient " ·ith a history or exposure and con,istent chest raJiographic findings. Funherrnore. th.:re is no 
" ·idely accepted standardized method f;r categoriz:.HiL>n of 0-ILD using CT. 

1-t What blood tests may be helpful in ernluating O-ILD? 
Blood tests are u,ually nonspeci:"i.: in 0-ILD anJ are best used for excluding Jll'Jll',·cupa­

tional causes of ILD. , c1ch as a ..:011nec::,·e tis,ue di, ,,rJer. Potenually useful te , ts for e\·aiuating 
the presence of nonL,..:,·upation;.!I .:a:.:,es Llf ILD i::ciude immunoglobulin le\·ei , . rheu111:11nid 
factor. antinuclear anurodies. i.i,:J ery, ::r,,cy1e sedimemation rate .. -\n exception HJ the abl,\ ~ gen­
eralization is beryllium-related Jisea,e . ,n \\·hich a ,Pecitic peripheral lymphocyte tr:msrL1rmation 
response helps 10 dete.:t worker, \\·ho ha,·e deYeloped an immune response to beryllium ai"ter ex­
posure. Blood tests al,;o may play a rL'ie in e,·aluating hypersensiti\'ity pneumoniris in which the 
presence of serum pre.:ipitins I lgG ant tC'L,dies1 denotes exposure to a specific anugen. 

15. How is lung tissue obtained for pathologic examination'! 
\ ·arious microscooic and qaining :~c·hniques are used to examine lung archirecture. ,·dlular 

CLllll[IOnenrs. and fore 1~n inhaleJ boJ,~,, ferruginou, bodies 1. Bulk analysis. in\\ hich rh-: u"ue 
i, Jigested . is useu t0 analyze ihe n, ::1erai and du,t content nf the tissue . Onen iung c-1,,r,sy. 
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video-assisted thoracoscopic biopsy. and transbronchial biopsy are the three ways to obtain tissue 
for examination. Open lung biopsy and video-assisted thoracoscopic biopsy require surgery and 
inpatient stays. Transbronchial biopsy obtains specimens through a bronchoscope and is less in­
vasive but proYides a smaller sample that may not reveal tissue architecture. which may be useful 
for making a specific diagnosis. 

Tissue biopsy is not routinely needed for the diagnosis of 0-ILD if the clinical and radio­
logic patterns are consistent with a history of exposure to a known etiologic agent. However. 
biopsy has a role in excluding neoplastic or infectious processes and allows assessment of dis­
ease severity and response to treatment. 

16. What histologic patterns are commonly found in O-ILD? 
The histologic patterns typically associated with particular exposures are listed below. 
Granulomatous lesions: beryllium. organic dusts 
Diffuse fibrosis (usually interstitial pneumonitis): asbestos. hard metal 
Macules: coal. tin. aluminum 
Nodular fibrosis: coal. silica 
Bronchiolitis obliterans: fumes and gases 

17. What is the role of bronchoscopy in the diagnosis of ILD? 
Bronchoscopy is usually an outpatient procedure during which a tiberoptic scope is intro­

duced into the trachea and main airways through the nose or mouth. It is used for visualizing the 
airways. taking transbronchial _biopsies I TBB ). and obtaining lan1ge fluids I washings). Lavage 
fluid has been used for cellular immunophenotyping to determine the diagnosis. course. and prog­
nosis of disease. but this use remains controversial. The small tissue samples procured through 
TBB are most helpful in the diagnosis of granulomatous interstitial processes in which abnormal 
1issue is found in the peribronchiolar region (e.g .. sarcoidosis. beryllium disease. hypersensitivity 
pneumonitis 1. ~!any cases or 0-JLD can be diagnosed by history. radiograph . and PFf findings: 
bronchoscopy ,hould be used as needed for clarification or contirmation. 

18. What is the recommended diagnostic pathway for ILD? 
Although rhe approach to diagnosis of ILD varies on a case-by-case basis. the path staris 

with history. physical exam. chest radiograph. and PFTs to esrablish that ILD is in the differential 
diagnosis . These evaluations ,hould be followed by an in-depth assessment of en\'ironmental or 
occupational exposures and exclusion of systemic connccti,·e ti~sue disease. pulmonary renal 
,yndromes. ;1nd vasculitis. Ir rhe diagnosis remains in question. bronchoah·eolar lavage and 
1ransbronchial biopsy may be helpful. If neither is diagnos1ic. open biopsy or thoracoscopic 
biopsy guided by HRCT shL,uld follow. · 

19. What are the complications of ILD'? 
Many bu1 no1 all types L'r" !LO are chronic wi1h progressi,·e loss of lung r"unc1ion and disabil­

ity. Progressi,·e hypoxemi;1 may require chronic oxygen supplementation . ILD I more speciti­
..:ally. librosi,, has been found co increase the risk for de\'elopment 1)f lung cancer independently 
,if 1he risk CL'nr"erred by expL1,ure to agents sLu.:h as asbestos or silica. 

20. What is the prognosis of ILD'? 
ILD rel:.11ed 10 asbesw, . ..:oal. or silica exposure is generaiiy ,lowly pwgres~i,·e and irre­

,·ersible. e,·emually leading 10 disability and some1imes death . Disease orten progresses even 
after cessa1ion of exposure . In ,ome cases 1he disease is more rapidly progres,iYe !e.g .. acute sil­
icosis. which h;1s a fatal CL'Urse in a ~hon period 1. Other 1ypes of ILD. such as hypersensitivi1y 
pneumoniti,. may srabilize ,,r impro,·e af1er removal from exposure 10 1he ofr"<:nding agent. 

.!I. When should a worker be evaluated for ILD'? 
.-\ll worker, exposed tL' :, fents knm,·n to cause an ILD are canJida1es for .:•: :iiuacion. Exposed 

workers who Jre healthy sih'uiJ be enrolled in ~urveillance programs in whi..:h iung runction and 
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radiographs are monitored regularly for changes over time. Many ILDs. including asbestosis. silc 
icosis. and coal worker"s pneumoconiosis. inrnlve long latency periods between first exposure 
and appearance of detectable signs of disease. Workers may not show signs of disease until after 
discontinuation of exposure: therefore. it is important to evaluate workers with a history of expo­
sure. The latency period between exposure and disease I which ranges from months to 20 or more 
years) makes it necessary to continue to monitor the health of retired workers. In addition. la­
tency is important to keep in mind in evaluating the current health of workers at a particular 
workplace. Although the current worker group may appear to be free of disease. current expo­
sures may still be hazardous. causing disease that will not become apparent for years to come. 
Current healthy workers must be protected from excessive exposure to prevent future disease. 
Guidelines for determining whether exposures are excessive include the permissible exposure 
limits 1PELsl enforced by the Occupational Safety and Health Administration <OSHA). the rec­
ommended exposure limits (RELs) published by National Institute for Occupational Safety and 
Health (NIOSH.) and the threshold limit values (TL\'s1 published by the American Conference 
of Governmental Industrial Hygienists. 

22. How is O-ILD managed? 
.-\ primary focus of management is remo\·al of the offending exposure in the work or home 

environment. Treatment of hypoxemia. preventive care with influenza and pneumococcal vacci­
nations. screening for mycobacterial infection with purified protein derivative (PPD) testing. 
early treatment of infections. counseling for smoking cessation. and patient and family education 
about self-care strategies are important components of care for patients with chronic and progressive 
pulmonary disease such as asbestosis or silicosis. Pre\·ention is critical because the disease is irre­
versible. In cases of O-ILD with evidence of ongoing inflammation and alveolitis. such as hypersen­
sitivity pneumonitis. a course of corticosteroids and cytotoxic drugs may slow disease progression. 

23. How can O-ILD be prevented? 
Prevention of ILD in the workplace begins with recognition of the hazardous t!Xposure. 

Primary prevention. which reduces the occurrence or' disease. is achieved by eliminating excessive 
exposure 10 the hazardous agent. The agent may haYe 10 be eliminated entirely and an appropriate 
repiacement found. For example. crystalline quartz I sand I must be eliminated and replaced in abra­
sive blasting because of the high risk IO workers. If an agent cannot be eliminated entirely. exposure 
in the workplace must be minimized with engineering changes such as Yentilation and confinement. 
To supplement engineering controls and to prmec1 against intermi11e111 high-exposure eYents. " ·ork­
ers may be further protected by educational programs and use of respiratory protective equipment. 

Secondary prevention involves methods of early detection and benetits affected workers by 
reducing the risk of progression. Examples include ,;creening of exposed workers with PFTs or 
chest radiographs on a regular basis. Screening tests must be accompanied by an ongoing moni­
toring program 10 identify workers who exhibit early ,igns of disease or ill effects due 10 expo­
sure. EffectiYe interventions must be included. 

Physicians ernluating a patient with O-lLD haw a role in pre,·enting future cases by report­
ing the case and ensuring proper workplace ;:-.aluaril'n and follow-up. ,\·!any state health depart­
ments ,1r departments of labor provide this ,cr\·ice. a, do OSHA and the '.\line Safety and Health 
.-\dminis1ra1ion I MSHAI for workplaces unuer their jurisdiction. Occuparional health profession­
als or go,·emment public health offices are f•.,od sources of information for a physician anempt­
ing to develop a follo,,·-up plan for a pati<:!111 '-'- ith su,reL·ted disease and excessive exposure in the 
workplace. 
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