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Hypersensitivity pneumonitis (also called Extrinsic Allergic Alveolitis) results from the inhalation of 

a wide variety of organic antigens(Mouldy hay, straw, grain, Avian excreta, proteins and feathers) 

which give rise to a diffuse immune complex reaction in the walls of the alveoli and bronchioles. 

Common causes include farm worker's lung and bird fancier's lung. Other example :Malt worker's 

lung, Byssinosis.Inhalation ('humidifier') fever and Maple bark stripper's lung 

Pathology : 

The pathology of HP is consistent with both type III and type IV immunological mechanisms  

 Precipitating IgG antibodies may be detected in the serum and a type III Arthus reaction is believed 

to occur in the lung, where the precipitation of immune complexes results in activation of 

complement and an inflammatory response in the alveolar walls, The presence of poorly formed 

non-caseating granulomas in the alveolar walls suggests that type IV responses are also important.. 

Chronic forms of the disease may be accompanied by fibrosis. For reasons that remain uncertain, 

there is a lower incidence of HP in smokers compared to non-smokers. 

Clinical features : 

People  exposed to organic dust complain within a few hours of re-exposure to the same dust, of 

influenza-like symptoms such as fever, chills, headache, myalgia, malaise,anorexia Weight loss 

,extreme fatigue, dry cough, chest discomfort  and breathlessness.  

Chest auscultation reveals widespread end-inspiratory crackles. In cases attributable to chronic low-

level exposure (as may be the case with an indoor pet bird), the presentation is more often insidious 

and established fibrosis may be present by the time the disease is recognised. If unchecked, HP may 

progress to cause severe respiratory disability, hypoxaemia, pulmonary hypertension, cor pulmonale 

and eventually death. 

Investigations: 

Chest X-ray diffuse micronodular shadowing may be seen at upper and middle lobes  

HRCT is more sensitive and the appearances may provide information on the stage of disease. 

 Acute forms are characterized by ground glass shadowing and areas of consolidation superimposed 

on small centrilobar nodular opacities; the distribution is typically bilateral with upper and middle 

lobe predominance . 

In more chronic disease, features of fibrosis such as volume loss, linear opacities and architectural 

distortion appear.  

Pulmonary function tests show a restrictive ventilatory defect with reduced lung volumes and 

impaired gas transfer, 

 Dynamic tests=6-Minute walk testing ( 6MET)may detect oxygen desaturation and. 

 in more advanced disease, type I respiratory failure is present at rest. 

Provocation testing may be necessary to prove the diagnosis; inhalation of the relevant antigen is 

followed by pyrexia and a reduction in VC and gas transfer factor after 3-6 hours, if positive. 



Broncho alveolar lavage( BAL) fluid usually shows an increase in the number of CD8+ T 

lymphocytes . 

Transbronchial biopsy can occasionally provide sufficient tissue for a confident diagnosis, 

 

The diagnosis of HP is usually based on the characteristic clinical and radiological features, together 

with the identification of a potential source of antigen at the patient's home or place of work. 

-Exposure to a known offending antigen  

-Positive precipitating antibodies to offending antigen  

-Recurrent episodes of symptoms  

-Inspiratory crackles on examination  

-Symptoms occurring 4-8 hours after exposure  

-Weight loss 

Management: 
patient should stop  exposure to the precipitating agent. in some cases this may be difficult to 

achieve, because of either implications for livelihood (e.g. farmers) or addiction to hobbies (e.g. 

pigeon breeders.) 

 Dust masks with appropriate filters may minimise exposure  .  

In acute cases prednisolone should be given for 3-4 weeks, starting with an oral dose of 40 mg per 

day.  

Severely hypoxaemic patients may require high-concentration oxygen therapy initially. 

Most patients recover completely, but the development of interstitial fibrosis is usually accompanied 

by permanent disability. 

Occupational Lung Disease 

Pneumoconiosis: It's  a Lung diseases due to inorganic dusts. inhalation of inorganic 

dusts, fumes or other noxious substances leads to specific pathological changes in the lungs. 

 Industrial inorganic gases and fumes can cause acute respiratory diseases including pulmonary 

oedema and asthma . 

prolonged exposure to inorganic dusts leads to diffuse pulmonary fibrosis (pneumoconioses), 

although beryllium causes an interstitial granulomatous disease similar to sarcoidosis. The 

pathological result depends largely on the inflammatory and fibrotic responses. 

Silica is highly fibrogenic whereas iron and tin are almost inert. The most important types of 

pneumoconiosis are coal worker's pneumoconiosis, silicosis and asbestosis. 

long period of dust exposure is required before radiological changes appear, and these may precede 

clinical symptoms. A detailed occupational history is essential not only to avoid missing a case of 

occupational lung disease, but also to allow appropriate advice to be given to the patient, and if 

relevant, the employer and legal advisors. Many countries encourage the registration of cases of 

occupational lung disease. 

1-Coal worker's pneumoconiosis: 
Coal worker's pneumoconiosis follows prolonged inhalation of coal dust. Dust-laden alveolar 

macrophages aggregate to form macules in or near the centre of the secondary pulmonary lobule and 

a fibrotic reaction ensues, resulting in the appearance of scattered fibrotic lesions. Classification is 

based on the size and extent of radiographic nodularity. 



Simple Coal Worker's Pneumoconiosis(SCWP):It is asymptomatic, does not impair lung 

function, and once exposure ceases will seldom progress. In some cases, SCWP may be 'complicated' 

by an additional pathology such as progressive massive fibrosis (PMF) or Caplan's syndrome. 

Progressive Massive Fibrosis (PMF): refers to the formation of large dense masses (mainly 

in the upper lobes); cavitation may occur, raising important differential diagnoses such as lung 

cancer, tuberculosis and Wegener's granulomatosis.PMF is usually associated with cough, sputum 

that may be black (melanoptysis), and breathlessness. It may progress to respiratory failure and right 

ventricular failure. 

Caplan's syndrome :describes the coexistence of rheumatoid arthritis and pneumoconiosis, with 

rounded fibrotic nodules 0.5-5 cm in diameter. They show pathological features similar to a 

rheumatoid nodule including central necrosis, with peripheral rim of lymphocytes and plasma cells. 

This syndrome may also occur in other types of pneumoconiosis.   

2-Silicosis: 
Silicosis results from the inhalation of crystalline or free silica, usually in the form of quartz, by workers 

cutting, grinding and polishing stone. The clinical presentation reflects the intensity of exposure. Classic 

silicosis is most common and usually manifests after 10-20 years of continuous silica exposure during 

which time the patient remains asymptomatic.  

Accelerated silicosis is associated with a shorter duration of dust exposure (typically 5-10 years), a more 

aggressive course. 

Symptoms include cough, with sputum and breathlessness. 

Radiological features are similar to those of SCWP, with multiple well-circumscribed 3-5 mm nodular 

opacities predominantly in the mid- and upper zones. As the disease progresses, PMF may develop. 

Enlargement of the hilar glands with an 'eggshell' pattern of calcification is said to be characteristic. 

Silica is highly fibrogenic and the disease is usually progressive, even when exposure cease 

The disease is associated with an increased risk of tuberculosis (silicotuberculosis), lung cancer and 

COPD; associations with renal and connective tissue disease have also been described. 

3-Asbestosis: 
The main types of the fibrous mineral asbestos are (white asbestos), which accounts for 90% of the 

world's production, and others (blue asbestos) and (brown asbestos).  

In the lung, pulmonary fibrosis and bronchial carcinoma are the most serious consequences. Exposure 

occurs in a variety of occupations and is a recognised risk factor for several respiratory diseases 

including  Asbestos-related pleural disease. 

Asbestosis is a diffuse interstitial fibrosis of the lungs. The risk of development and severity of the 

disease increase in relation to the amount of dust inhaled. 

Clinical features  :  

exertional breathlessness and fine, late inspiratory crackles over the lower zones. Digital clubbing 

(reported in 40% of patients) is an adverse prognostic feature. 

Asbestos-related pleural disease 

Benign pleural plaques  

Benign pleural effusion  

Diffuse pleural fibrosis  

Mesothelioma 

Investigations- Asbestosis: 
The chest X-ray shows bi-basal reticulonodular shadowing and asbestos-related pleural disease is 

usually present . 



HRCT is more sensitive than plain radiography and typically shows bi-basal, subpleural, dot-like 

opacities, curvilinear subpleural lines, ground glass opacification and interlobular septal thickening. In 

more advanced disease, honeycombing may be present . 

Pulmonary function tests typically show a restrictive defect with decreased lung volumes  

 Reduced gas transfer factor. 

The diagnosis is usually established by a history of substantial asbestos exposure with the clinical, 

radiological and pulmonary function abnormalities described above. 

Asbestos bodies may be identified in sputum or BAL and confirm asbestos exposure . 

Lung biopsy is rarely necessary but may be required to exclude other causes of interstitial lung disease . 

Asbestos fiber counts may be performed on lung biopsy material . 

No specific treatment is available and asbestosis is usually slowly progressive.In advanced cases, 

respiratory failure and cor pulmonale may develop. About 40% of patients (who usually smoke) develop 

carcinoma of the lung .10% may develop mesothelioma .Patients should be provided with appropriate 

legal advice if asbestos exposure occurred as a result of negligent exposure. 

 

 4-Berylliosis: 
Berylium is a steel-gray metal that is quite brittle at room temperature, and its chemical properties 

resemble of aluminum. It is a relatively rare element in the universe, working places  at risk are Aircraft, 

atomic energy and electronics industries 

The presence of cough, progressive breathlessness, night sweats and arthralgia in a worker exposed to 

dusts, fumes or vapours containing beryllium should raise suspicions of chronic berylliosis. The 

radiographic appearances are similar in type and distribution to sarcoidosis  and biopsy shows sarcoid-

like granulomas. 

 

Respiratory involvement in connective tissue disorders: 
Pulmonary complications of connective tissue disease are common, affecting the airways, the alveoli, 

the pulmonary vasculature, the diaphragm and chest wall muscles, and the chest wall itself. 

Rheumatoid arthritis: 
The majority of cases occur within 5 years of the rheumatological diagnosis but pulmonary 

manifestations may precede joint involvement Pulmonary fibrosis is the most common pulmonary 

manifestation. Pleural effusion is common, Rheumatoid pulmonary nodules are usually asymptomatic 

and detected incidentally on imaging. They are usually multiple and subpleural in site The 

combination of rheumatoid nodules and pneumoconiosis is known as Caplan's syndrome. Bronchitis 

and bronchiectasis are both more common in rheumatoid arthritis, Treatments given for rheumatoid 

arthritis may also be relevant; corticosteroid therapy predisposes to infections, methotrexate may 

cause pulmonary fibrosis, and anti-TNF therapy may precipitate the reactivation of tuberculosis. 

Systemic lupus erythematosus (SLE): 
Pleuropulmonary involvement is more common in SLE  than in any other connective tissue disorder 

and may be a presenting problem, two-thirds of patients have repeated episodes of pleurisy, with or 

without effusions. Effusions may be bilateral and may also involve the pericardium. The most serious 

manifestation of lupus is an acute alveolitis that may be associated with diffuse alveolar 

haemorrhage. This condition is life-threatening and requires immunosuppression. Pulmonary fibrosis 

is a relatively uncommon manifestation. Some patients present with exertional dyspnoea and 

orthopnoea but without overt signs of pulmonary fibrosis. The chest X-ray reveals elevated 



diaphragms, and pulmonary function testing shows reduced lung volumes. This condition has been 

described as 'shrinking lungs' and attributed to diaphragmatic myopathy. SLE patients with 

antiphospholipid antibodies are at increased risk of venous and pulmonary thromboembolism and 

these patients require life-long anticoagulation 

Systemic Sclerosis: 90% of  patients with systemic sclerosis develop diffuse 

pulmonary fibrosis, as in IPF, the median survival time is around 4 years. Pulmonary fibrosis is rare 

in the CREST variant of progressive systemic sclerosis but pulmonary hypertension is an important 

complication   

Other pulmonary complications include recurrent aspiration pneumonias secondary to oesophageal 

disease. Rarely, sclerosis of the skin of the chest wall may be so extensive causing restrict chest wall 

movement: the so-called 'hidebound chest'.   

Pulmonary Eosinophilia: 
Pulmonary eosinophilia refers to the association of radiographic (usually pneumonic) abnormalities 

and peripheral blood eosinophilia. 

Causes: 
 Helminths: e.g. Ascaris, Toxocara, Filaria  

 Drugs: nitrofurantoin, para-aminosalicylic acid (PAS), sulfasalazine, imipramine, chlorpropamide, 

phenylbutazone  

 Fungi: e.g. Aspergillus fumigatus causing allergic bronchopulmonary aspergillosis  

 Hypereosinophilic syndrome  

 Polyarteritis nodosa  

 Churg-Strauss syndrome (diagnosed on the basis of four or more of the following features: 

asthma, peripheral blood eosinophilia > 1.5 × 10
9
/L (or > 10% of a total white cell count), 

mononeuropathy or polyneuropathy, pulmonary infiltrates, paranasal sinus disease or eosinophilic 

vasculitis on biopsy of an affected site) 

Acute Eosinophilic Pneumonia   
It is an acute febrile illness of less than 5 days' duration, characterised by diffuse pulmonary 

infiltrates and hypoxic respiratory failure. The pathology is usually that of diffuse alveolar damage. 

Diagnosis is confirmed by  Bronchio alveolar lavage (BAL), which characteristically demonstrates > 

25% eosinophils. The condition is usually idiopathic but drug reactions should be considered. 

Corticosteroids invariably induce prompt and complete resolution. 

Wegener's Granulomatosis:  It is a rare vasculitic and granulomatous condition 

. Respiratory symptoms include cough, haemoptysis and chest pain. Associated upper respiratory 

tract manifestations include nasal discharge and crusting, and otitis media. Fever, weight loss and 

anemia. Radiological features include multiple nodules and cavitation which may resemble primary 

or metastatic carcinoma, or a pulmonary abscess. Tissue biopsy confirms the distinctive pattern of 

necrotising granulomas and necrotising vasculitis.  

Goodpasture's Syndrome: pulmonary haemorrhage and glomerulonephritis, in 

which IgG antibodies bind to the glomerular or alveolar basement membranes. Pulmonary disease 

usually precedes renal involvement and includes radiographic infiltrates and hypoxia with or without 

haemoptysis. It occurs more commonly in men who are smokers. 

Lung diseases due to drugs and irradiation  



Pulmonary fibrosis may occur in response to a variety of drugs, commonly : bleomycin, 

methotrexate, amiodarone and nitrofurantoin.  

 

The pathogenesis of drug-induced eosinophilic pulmonary reactions may be an immune reaction 

similar to that in hypersensitivity pneumonitis, which specifically attracts large numbers of 

eosinophils into the lungs. Patients usually present with breathlessness, cough and fever. The chest 

X-ray characteristically shows patchy shadowing. Most cases resolve completely on withdrawal of 

the drug, but if the reaction is severe, rapid resolution can be obtained with corticosteroids. 

Drugs causes Pulmonary Eosinophilia: 

 Antimicrobials (nitrofurantoin, penicillin, tetracyclines, sulphonamides, nalidixic acid)  

 Antirheumatic agents (gold, penicillamine)  

 Cytotoxic drugs (bleomycin, methotrexate, procarbazine)  

 Psychotropic drugs (chlorpromazine, imipramine) 

Pleural disease: Bromocriptine, amiodarone, methotrexate, methysergide ,phenytoin, hydralazine, 

isoniazid. 

Asthma: β-blockers, cholinergic agonists, aspirin and NSAIDs. 

 

Irradiation: radiotherapy to certain tumours accompanied by irradiation of normal lung tissue. 
Acute radiation pneumonitis is typically seen within 6-12 weeks and presents with cough and 

dyspnoea. This may resolve spontaneously but responds to corticosteroid treatment. Chronic 

interstitial fibrosis may present several months later with symptoms of exertional dyspnoea and 

cough. Changes are often confined to the area irradiated but may be bilateral.  


