OCCUPATIONAL LUNG DISEASES (OCCUPATIONAL CHEST DISEASES)

The inhaled air has various pathogens and dust particles.  A proportion of the inhaled particles are retained in the respiratory system.

This is influenced by the following factors:

(a) The type of dust involved

(b) The length of exposure time (possibly year)

(c) The concentration in the breathing zone

(d) The size and the properties of the particle 

For instance, a particle of potentially toxic material cannot cause pulmonary negative effect if the particle size is too large to gain access to the lungs.
Generally the deposition to various levels of the respiratory system varies with the size of the particle:

1. Particles larger than 10 µm in diameter are trapped in the nasal passages, throat, larynx, trachea and bronchi.  Some are expectorated or swallowed into the digestive system.

2. Particles smaller than 5 µm in diameter enter the alveoli or inner recesses of the   lungs and macrophages responds.  This results in a condition known as “dusty lung”.
The condition of having dust in the lung causes macrophages to react.  The resultant effect is scaring of the lung tissue.  This scaring is scientifically known as Fibrosis.  Fibrosis covering a wider area of the lungs is known as “Pneumoconiosis”.  
Pneumoconiosis (dusty lung) is a general term for various pulmonary manifestations of dust inhalation – whether the dust is harmful or not.
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Figure 1: Formation process of Pneumoconiosis 

The first symptom of pneumoconiosis is shortness of breath.  Fibrosis tissue has the following properties:

(i) The tissue of the lungs is not as elastic as a normal tissue

(ii) The tissue does not permit the ready passage of O2 and CO2
(iii) As it proliferates the fibrous tissue reduces the amount of normal lung tissue

(iv)  The avoidable function volume of the lung is reduced
Pneumoconiosis is divided or is characterized by the types of dust/fibres the worker is exposed to.  The following are some types of pneumoconiosises:
1. ASBESTOSIS  (White Lung Diseases)
This type of pneumoconiosis is due to exposure to asbestos dust like fibres.  These are naturally occurring fibrous, hydrated mineral silicates and differ in their chemical composition.

They exist in two mineral groups namely;

(i) Pyroxenes – include chrysolite (3mgo.2SiO2.2H2O white)

(ii) Amphiboles – include amosite  (Femg) SiO3 brownish yellow),

crocidolite (NaFe(SiO3)2H3O) etc
EFFECTS OF ASBESTOS EXPOSURE

Exposure to asbestos is associated with risk of development of a number of diseases.  These include:

(i) Asbestosis:  It is characterized by a diffuse, interstitial, non malignant scarring of the lungs.

(ii) Bronchogenic carcinoma:  A malignancy of the lining of lungs air passages.
(iii) Mesothelioma: A diffuse malignancy of the lining of the chest cavity (pleural mesothelioma) or of the lining of the abdomen (peritoneal-  mesothelioma).                      

(iv) Cancer:   Cancer of the stomach, colon, and rectum.
(v) Lung Cancer:  As a result of long time exposure.  Note that cigarette smokers have 60 fold increase of the dx than non smokers.
The workers who are at risk of developing these diseases/entities due to exposure of asbestos fibre include and not limited to the following:

· Shipyard workers

· Plumbers

· Pipe filters

· Asbestos miners

· Asbestos demolition workers

· Insulation workers
CONTROL MEASURES

(i) Regulation restriction based on Occupational Safety &Health Act Legal Notice No. 15 of Laws of Kenya
(ii) Regulating of industries dealing with asbestos e.g. vehicle repair facilities, asbestos mining industries

(iii) Engineering controls

(iv) Air monitoring

(v) Medical monitoring

(vi) Employee/workers education

(vii) Use of personal protective equipment (PPE)

2. SILICOSIS

It is an ancient disease which is due to exposure of silicon dioxide (non crystalline) crystallized silica such as sand (quartz) and silicate such as clay (aluminum silicate).
Silicosis is also another type of pneumoconiosis.  It is common all over the world.  In the past silicosis had many other names such as miners asthma, grinders consumption, miners phthisis, potter’s rot and stonemason’s disease.

The disease is characterized by:
(i) Nodular silicosis due to hyaline and lung lesions that may aggregate into massive fibrosis

(ii) Acute silicosis with features of alveolar proteineuosis and fibrosing alveolits

(iii) Mix dust fibrosis-nodules and more irregular in shape

(iv) Diatomaceous earth pneumoconiosis with fibrosing alveolitis and prominent cellular reaction

Silicosis is the only disease known to predispose a worker/individual to tuberculosis.  This results into a condition known as silico-tuberculosis. 
Workers at risk of acquiring this occupational lung disease are:

· Miners and quarry workers

· Cement workers

· Foundry workers

· Sand blasters (sand and hard rock blasting operations)

· Ceramic workers

· Silica flour mills

Cases of Silicosis are more among women.  Women tend to acquire it due to their involvement in ceramic work.

PREVENTION/CONTROL
(i) Substitution of Silica based operations with a less harmful agent

(ii) Use of wet processes 

(iii) Enclosure of dusty operations

(iv) Use of ventilation systems

(v) Use of PPE, particularly respirators for processes which are not amenable to adequate dust control or substitution methods

(vi) Monitoring of the workers

(vii) Education of the workers

3. COAL WORKERS PNEUMOCONIOSIS (CWP)

This is another type of pneumoconiosis.  The common name for this occupational lung disease is black lung disease.  This disease occurs due to chronic or over exposure to coal dust.  This exposure may be 10 or more years. 
It is characterized by progressive massive fibrosis (P M F).
Abnormal fibrotic material (reticulin and collagen) may be present.  Localized areas of tissue destruction may result into emphysema and chronic bronchitis.  These two localized conditions cause loss of lung function due to abstractive lung disease.
Workers at risk of acquiring this disease are:

· Coal miners

· Coal workers

CONTROL MEASURES

(i) Reduction of exposure via improved ventilation

(ii) Education encouraging self care and PPE

4. OCCUPATIONAL ASTHMA (OA)

Occupational asthma is a reversible airway narrowing disease as a result of exposure to airborne dust, gases, vapours or fumes in the work environment.  There is no uniform type of asthma.  Some forms of occupations may be due to sensitization.  
Others are induced irritants for example irritant induced broncho-constriction.
The following are the symptoms of asthma including occupational related asthma:

· Episodic dyspnea

· Chest tightness

· Wheezing associated with difficulty in breathing 

· Bronchitis

These symptoms tend to be more common when one is at work, in the evening of work days or worsen at the start or in the course of the work week.  
These symptoms tend to diminish or decrease during the weekend or vacations or resolve with the changes in the working environment.
The mechanism of occupational asthma include the following:

· Reflex broncho constriction e.g. by cold air, noxious gases and irritants

· Acute inflammation e.g. by irritation gases and vapours/acid mist or products of polyvinyl chloride

· Pharmacological reaction e.g. isocyanates

· Allergic reaction due to exposure to grain, bakers flour, detergent enzymes, isocyanates, wood and metals such as nickel, platinum and chromium.

Workers at risk of developing this occupational health condition are:
· Animal handlers                                     3  - 30%

· Processors of snow crab and eggs          4%

· Grain handlers  4 – 11% 

· Bakers


  20%

· Workers dealing with detergents containing biological enzymes

· Workers exposed to isocyanetes 

· Workers manufacturing/handling paints, plastics

· Workers exposed to anhydrides in epoxy resins
· Workers dealing with red cedar

· Workers dealing metal salts, platinum refineries, jewelry, nickel plating

· Tanning industry (with chromium exposure)

· Workers exposed to soldering emissions

· Workers exposed to formaldehyde 
CONTROL/PREVENTION

(i) Substitution of material or processes with less sensitizing material.

(ii) Practice safe work environment e.g. clean spills immediately

(iii) Medical surveillance i.e. periodic questionnaire, chest examination and spirometry 

(iv) Education
(v) Use of personal protective equipment (PPE)
(vi) Change of job/work
5. HYPERSENSITIVITY PNEUMONITIS (HP)
Hyper sensitivity pneumonitis is also known as “extrinsic allergic alveolitis”.  It is an allergic interstial pulmonary disorder in response to organic dust antigens.  Some of the antigens include:

· Detergent enzymes 

· Thatched roof dust

· Pharmaceutical agents

· Grain and animal materials

· Minutes arthropods such as mites 

· Bird and poultry feacal matter 

· Rat urine

· Molds e.g. mold hay, moldy wood pulp

· Humidifier water

· Coffee dust

· Toluene di-isocyanate (TDI)

The disease occurs in an acute and chronic forms;

(i) Acute form: At about 4 – 10 hours after exposure of the antigen, the worker or individual develops fever, chills, cough, shortness of breath without wheezing nor malaise.  The symptoms may subside within 18-24 hours.   

Pulmonary function tests depict decrease in forced vital capacity, FEV*, 

 and total lung capacity.  More than 90% of the cases have precipitating antibodies.   Chronic Form:  Long term continuous exposure to the antigen (s) results in chronic hypersensitivity pneumonitis.  In some instances permanent impairment develops.  This permanent impairment  is characterized by  irreversible lung function changes accompanied by pulmonary fibrosis.  This chronic form may  even develop after one has withdrawn the exposure.  A typical example of HP is Farmers Lung Disease triggered by exposure to mold from hay.

FEVI = Volume of air forcibly expelled in first second of expiration. 

The incidence on the prevalence of HP are not yet known, however, the disease is less common than occupational asthma.

PREVENTION/CONTROL

i. Avoidance of repeated antigen exposure

ii. Engineering control and changes in work practices

iii. Good house keeping practices, decreases the growth of biological contaminants particularly molds 

iv. Personal protective devices such as respirators or air stream helmets may be used to minimize exposure.  For instance negative – pressure respirators may tend to protect farmers from developing Farmers Lung Disease

6. INDUSTRIAL BRONCHITIS

Bronchitis is the inflammation of the lining of the bronchial tubes.  Industrial bronchitis occurs among workers who are exposed to dusts such as steel workers & grain handlers.  The disease is also caused by industrial chemicals such as ammonia, arsenic, chlorine, cadmium oxide among others.  Aerosols in brickworks, cement, coke ovens, quarries welding operations.  Cotton dust are also known to cause the disease.  Over long term exposure results into chronic bronchitis.
PREVENTION/CONTROL

i. Reduction of exposure to respiratory irritants such as ventilation

ii. Positive engineering designs

iii. Changes in work processes

iv. Reduction of exposure by use of PPE

7. BERYLLIUM DISEASE        Barry 155
This type of occupational lung disease results due to inhalation of metallic beryllium dust fumes or beryllium oxides. The disease occurs in both acute and chronic forms.
(i) Acute form: It is induced by chemical over exposure to higher concentration   of beryllium  (7100 ug/m3).  The condition has rapid on set   characterized by cough, dyspnea and sputum, chest pain and tachycardia among others.

(ii) Chronic form: This condition is also known as “beryllosis”.  It differs from the acute pneumoconiosis in that it has a cell medicated response.  It has a delaying period of 5 – 10 years between the exposure time and development of the disease.

Signs include granuloma in the lungs, skin and other organs while the sypmptoms include cough, chest pain and weakness.

The occupations associated with this type of pneumoconiosis are as indicated in Table 1

Table 1. Beryllium Hazards by Industry


Hazard



Occupational Source


Beryllium (metallic)
                     Nuclear reactors and weapons, inertial guidance systems,                                                 aircraft brakes, x-ray tube windows, turbine reactor blades
Beryllium oxide, spark plugs, laser tubes, electrical components, rocket                                             engine liners, ceramic applications, beryllium refining                    (intermediate), cathode-ray tubes

Beryllium oxyfluoride     Cathode-ray tubes

Beryllium-copper, Springs, bellows, gears, aircraft engines, alloy (2% to 4% Be bearings, welding electrodes, electrical  in copper)contacts, ceramic products

Beryllium fluoride, intermediate in beryllium refining, beryllium phosphors chemical manufacturing

Beryllium sulfate
       Electronic equipment
Ammonium beryllium
       Alloy manufacturing

Fluoride

Zinc beryllium

       Metallurgical operations, tool and die manufacturing,

Silicate
 welding and torch cutting, nonferrous foundry production, 

Nuclear reactors, missile technology


PREVENTION/CONTROL

i. Engineering control measures

ii. Proper housekeeping practices

iii. Use of PPE
8. BYSSINOSIS

It is an acute and chronic airway disease caused by exposure to:

· Cotton dust

· Flax

· Hemp

· Sisal dust etc

It is characterized by cough and may progress to productivity cough.  Among the exposed the prevalence is 20%.  The onset chest tightness occurs 2 – 3 hrs after exposure. It is distinguishable from asthma in that it has either immediate or 6hrs delay or more hrs on set following allergic exposure.

9. BAGASSOSIS

It is an obstructive airway disease.  It is caused by exposure to sugarcane dust which is called Bagasse.

CONTROL MEASURES

1. Avoid cigarette smoking

2. Reduce exposure through changes in work practices and engineering

3. Suppress the dust

4. Use protective mask (nose & mouth)

5. Use negative pressure respirators (miners)

6. Proper ventilation

7. Monitoring badges/samplers & surveillance

8. Elimination of certain substances since these are substitutes e.g. asbestos has substitutes

