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Occupational lung disease

 Occupational lung disease(OLD) are a broad group  of 
pulmonary disorders that develop from inhalation of 
dusts, chemicals and proteins. 

 The occurrence & severity of OLD is related to exposure 
of factors in the working environment .



Classification
Occupational lung disease is classified broadly into 2 

groups. 

 1. Inhalation of Inorganic dusts like silica, asbestos, 
coal dust.

 2. Inhalation of organic dust /biological products  

like grain dust, cotton, pollen etc



Determinants of inhalational 
exposure



Occupational Disease in
Developing Countries

 Now a days the most frequently reported OLD are 
occupational asthma, reactive airways dysfunction 
syndrome & COPD.

 The prevalence of silicosis is an important problem 
for the developing countries like Bangladesh where 
people exposed to silica dusts in their working places 
specially in stone cutting, brick making , ceramics 
industries. 



contd…….

 Asbestos is the major cause of disability and ill health and 
prevalent  in  shipyard workers. 

 Poultry related lung diseases are also common in Bangladesh 

 Pesticide : The majority of workers in developing countries 
work  in agricultural  field, who use spray equipment without 
proper protection  are at increased risk  of OLD



Contd…

 Although there is no definite statistics in Bangladesh  
a study conducted in a Ceramic factory in Dhaka 
showed that among 200 participants, 45.5% workers 
were suffering from at least  one respiratory disease 
and out of the them 27% had chronic bronchitis, 20% 
occupational asthma, 1%  pulmonary tuberculosis, 
and 0.5% had silicosis. 

(Ref. Faridpur Medical College Journal2014;9(1):19-23 )







PNEUMOCONIOSIS

Pneumoconiosis are pulmonary diseases 
caused by mineral dust inhalation in workplace. 

 The specific types of pneumoconiosis are 
named by the substance inhaled (e.g., silicosis, 
asbestosis, anthracosis)



Selected pneumoconioses.
Disease Agent Occupations

Metal dusts 
Siderosis

Metallic iron or
iron oxide

Mining, welding,
foundry work

Coal dust
Coal worker’s
pneumoconiosis

Coal dust Coal mining

Inorganic dusts
Silicosis

Free silica(silicon
dioxide)

Rock mining, quarrying,
stone cutting,
tunneling,sandblasting, 
pottery,
diatomaceous earth

Silicate dusts
Asbestosis

Asbestos Mining, insulation,
construction,
shipbuilding





Pathophysiology of Pneumoconiosis



COAL WORKER PNEUMOCONIOSIS
 Pathologic entity resulting from deposition of coal 

dust in the lungs.

• Associated with coal mining industry 

Carbon + silica (anthracosilicosis) 

 The spectrum of lung findings in coal workers is wide, varying 
from

(1) Asymptomatic anthracosis

(2) Simple CWP with little  pulmonary dysfunction

(3) Complicated CWP (progressive massive fibrosis)



(PNEUMOCONIOSIS)



Clinical course
 Usually asymptomatic with little decrease of lung 

function -

• Progressive Dyspnoea, cough, expectoration

• Pulmonary hypertension, cor pulmonale

• Progressive, even if further exposure to dust is       

prevented

• chronic bronchitis and emphysema

• No association with TB or carcinoma





Silicosis

 The most prevalent occupational disease in the world.

 Silicosis (Grinder's disease and Potter's rot) is a form of 
OLD caused by inhalation of crystalline silica dust and is 
marked by inflammation and scarring in forms of nodular 
lesions in the upper lobes of the lungs. 



CONTD..

 Silica is found in sand, many rocks such as granite, 
sandstone, flint and slate, and in some coal and metallic 
ores.

 The cutting, breaking, crushing, drilling, grinding, or 
abrasive blasting of these materials may produce fine 
silica dust .  

 The induction period between initial silica exposure and 
development of radiographically detectable nodular 
silicosis is usually >10 years. 





Jaflong , Sylhet



Stone crusher



Diseases Associated with Exposure to Silica Dust

• Silicosis

–Acute silicosis (within 6 months to 2 years following 
massive silica exposure)

– Accelerated silicosis

–Chronic silicosis   

– Progressive massive fibrosis

• Chronic Obstructive Pulmonary Disease

– Emphysema

– Chronic bronchitis

– Mineral dust‐induced small airway disease



Contd…

 Mycobacterial Infection

 Immune‐Related Diseases

– Progressive systemic sclerosis

– Rheumatoid arthritis

– SLE

– Chronic renal disease



CLINICAL FEATURES

 May be asymptomatic

 The main symptom is breathlessness, first exertional,later
at rest.

 Cough & sputum production are common 
symptoms,usually relate to chronic bronchitis.



Diagnosis of Silicosis

 A history of silica exposure &  latency from  time of first 
exposure is sufficient to cause the degree of illness.

 Chest imaging shows opacities consistent with silicosis

 Absence of another diagnosis more likely to be 
responsible for the observed abnormalities .







ASBESTOSIS
 Is a chronic inflammatory & fibrotic condition affecting the 

lungs parenchyma .

 Causes  

Chronic Inhalation of asbestos . 

 Occupations with likely asbestos  exposure:  
- Ship breaking yard 

- Mining, milling

- Railway engineering

- Construction and demolition

- Floor tiling, insulation, fireproof textiles

-Pipe and boiler fitting, lagging



Chittagong Ship Breaking Yard



Contd…
 Latency periods: 10-30 years (shorter latency is for pleural 

effusion)

 Clinical manifestations : Mostly asymptomatic  

Cough or breathlessness

Reduction in lung volume 

Hypoxia

respiratory failure

lung cancer (pleural mesothelioma )







Malignancies

Mesothelioma: Malignant mesotheliomas are 
associated (80%) with asbestos exposure, 
latency period can be as long as 40 years. 

 Unlike in silicosis, it is not associated with 
smoking & tends to be rapidly fatal .

Adenocarcinoma: most common histological 
type .







Selected causes of hypersensitivity pneumonitis

Disease Antigen Source

Farmer’s lung Micropolyspora faeni,
Thermoacti nomyces
vulgaris

Moldy hay

“Humidifier”
lung

Thermophilic
actinomycetes

Contaminated
humidifiers, heating
systems, or
air conditioners

Bird fancier’s
lung (“pigeonbreeder’s
disease”)

Avian proteins Bird serum and
excreta

Bagassosis Thermoactinomyces
sacchari and T
vulgaris

Moldy sugar cane
fiber (bagasse



Hypersensitivity pneumonitis

 Hypersensitivity pneumonitis (previously called extrinsic 
allergic alveolitis) refers to an allergic inflammatory 
pneumonitis following  repeated inhalation of organic 
material.  

 Workers at risk include those with exposure to moulds or 
fungal spore in agriculture, horticulture, forestry, cultivation of 
edible fungi or malt working, those handling mouldy
vegetables and those caring for or handling birds. 



Pathophysiology
The first step involves

 exposure to an antigen of organic material from bacterial, 
fungal, plant, or animal proteins. 

 Initial exposure results in sensitization in which  body forms 
antibodies to these antigens. Repeated exposure results in 
inflammation. 

 If the exposure is not halted, it can permanently damage the 
lungs.

 Due to this, HP represents a continuum of disease sometimes 
categorized as acute, subacute, and chronic.



Acute: Hypersensitivity Pneumonitis

 flu‐like illness in acute form

- cough
- high fever, chills
- dyspnea, chest tightness
-malaise, myalgia

-4‐8 hours after exposure . 

 CXR may show small noduar opacities or patchy infiltrates.

 Symptoms typically peak –24 hours after onset and resolve in 
1‐3 days



Chronic Hypersensitivity 
Pneumonitis

 The chronic form, which is manifested by a fibrotic disease 
affecting  upper lobes.



 Dyspnea in strain, sputum production, fatigue, anorexia, 
weight loss are common in chronic disease.

 Lung biopsy characteristically shows a mixture of three 

pathologies :  lung fibrosis, alveolitis and granuloma

formation.

 Eosinophilia is NOT characteristic of hypersensitivity 
pneumonitis.





Diagnosis
Main criteria

1. Exposure to organic dust (history, specific IgG antibodies, work 
place measurements).

2. Typical symptoms

3. Chest X-ray findings

Additional criteria

1. Decreased diffusion capacity

2. Hypoxia during rest or decreasing during excercise

3. Restriction in spirometric values

4. Lung biopsy with findings of allergic alveolitis

5. Provocation test (at work place) positive

All main criteria and two of the additional ones are needed for 
diagnosis.



Organic Dust (Byssinosis/Brown lung disease)

Caused by inhalation of 
cotton, flax, or hemp 
dust. 

•Not immune‐related, 
no sensitization is 
needed.



Contd..

• Early stage : occasional chest tightness

 Late stage : regular chest tightness toward  end of  1st day of  
workweek & may slowly increase to include more days.

Treatment : Removal of causative agent.

o May focus on reversing obstructive disease with 
antihistamines and bronchodilators.



Preventing Occupational Disease

 1. Measures Applied to  Process or Workplace

a. Substitution of a Non hazardous Substance for Hazardous One

b. Installation of Engineering Controls and Devices

c. Job Redesign , Work Organization Changes and Work Practice   

alternatives

 2. Measures Primarily Directed Toward Worker

a. Education and Advice

b. Personal Protective Equipment

c. Organizational Measures



Contd..

 For  effective prevention, Health professionals must 
know  symptomatology & recognize conditions in 
those who are presymptomatic. 

 Tertiary prevention aims to minimize  consequences 
in persons who already have disease.

 The goal is to limit symptoms or discomfort, minimize 
injury to  body & maximize functional capacity.



TAKE HOME MESSAGE

 In most cases occupational lung diseases are 
man-made, resulting from inorganic dusts, 
exposure during mining, processing, or 
manufacturing.  

 Each of the occupational disease begins with  
inhalation of particles.



Contd…

 Occupational asthma (OA) is the commonest 
industrial lung disease but remains significantly 
underestimated. 

 Silicosis is irreversible and, in contrast to coal 
worker’s pneumoconiosis, the condition may 
continue to progress after the individual is removed 
from the exposure. 



 The causal association between exposure to 
silica dust and COPD / lung cancer has gained 
increased attention in the rapidly mechanizing 
construction industry .

 In relation to asbestos-related pleural  
mesothelioma and lung cancer still represent 
most of the occupational cancer burden and 
the main and increasing cause of mortality. 



Contd…
 There is no treatment for any of the OLD that can 

reverse the already existed one. However, for 
those who are continue to be exposed, the 
primary strategy must be preventive. 

 After introduction of federal law & promulgation 
of dust regulations and their enforcement, these 
high prevalence rates of OLD dropped 
dramatically. For instance,  prevalence of coal 
workers pneumoconiosis dropped to 5 percent 
among miners with >25 years exposure.



Contd…
To take effective preventive measure up -

to - date knowledge of technological & 
industrial development along with changes 
in exposure to occupational hazards is 
essential. 

Besides enforcement of dust regulation 
acts  & optimal public health measures are 
needed to mitigate risk. 




