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Lecture 10 –objectives:

Describe the etiologies of Occupational Lung Disorders.

Understand the clinical presentation of Pulmonary Diseases.

Identify the Pneumoconioses.

Describe the value of Pulmonary Function Testing.

Identify the causative process of Irritant Lung Reactions.

Describe Understand the clinical presentation of Hypersensitivity Pneumonitis.

Outline the basic principles of personal protection and prevention.

Required reading:

Attached Power Point Document.

Power Point Presentation

COMDTINST M6000 (series), Medical Manual. 

OSHA Standard 29 CFR 1910.1043 & 1000.

OSHA Standard 29 CFR 1910.1029.

Occupational Lung Disorders

An Occupational lung disorder can be defined as a condition, acute or chronic, resulting from the inhalation of an offending agent. The lungs are the primary risk sites for industrial exposures due to their susceptibility to injury from gases, dusts, liquids and other airborne particulates. The association between these worksite exposures and the development of lung disease is very important. Understanding these cause and effect associations is critical in determining the individual’s ability to perform certain tasks and making fitness for duty determinations. Many of these agents can compromise the body’s immune defenses, lead to a variety of pathologic reactions, and cause a reduction of effective pulmonary function. Making the correct diagnosis and cessation of exposure are essential elements for preventing disease among exposed workers. 

The Occupational History:

The definition of Occupational lung disorders refers only to lung diseases caused by worksite exposures. However, the medical provider should be knowledgeable about the workers past medical history, environmental exposures, employments and hobbies in order to make an accurate diagnosis. If an occupational lung disorder is suspected, the worker’s long-term employment history, as well as the parental history of employment, should be accurately documented in order to fully understand the association between the work and the lung disease process. Establishing a work-related cause for the lung disorder is relevant to the temporal relationship between onset of symptoms and the work environment. This has particular clinical relevance in suspected exposures to agents with long-latency periods for disease development. A detailed Occupational Health history may uncover past exposures or environmental conditions indicative of developing work-related problems.

The Physical Examination: 

Physical examination findings may not be supportive of any one particular diagnosis since findings of occupationally related disorders are similar to those of nonoccupational disorders. The examining provider should look for insidious signs since many of these lung disorders have no salient features on examination. For example, the first sign of asbestos related problems might be the auscultation of faint basilar inspiratory rales on a routine examination; likewise, irritation of the upper respiratory tract (nose/throat) may reflect exposure to pulmonary irritants. A medical provider working in an occupational health setting should also be aware of the complaints or symptoms present among other workers, as that may be the first indication of the effects of an unexpected work related exposure. 

Causation: 

One of the most important tasks confronting the examining provider is making the correct diagnosis as well as the identification of the most probable cause. The association between cause and effect (linking the disease process to the worker’s employment) is very important. Causation is critical in determining the natural progression of the disease, establishing preventive practices and protecting others at the same worksite. In determining causation it is important to note that, on occasions, the apparent offending agent has no more than a contributing role and that other preexisting factors may actually have a greater cause and effect by simply aggravating conditions already present at a particular worksite. Understanding these situations will help in making fitness for duty determinations and future job assignments.

Mechanism of Action:

Toxic inhalations in the industrial setting are often a mixture of gaseous and particulate (solid) matter. The site of toxin deposition, as well as the dose received, the effect of other exposures and the host’s defenses determines the clinical reaction to such agents. Larger inhaled particulates are readily trapped in the upper airways and removed by mucociliary action, while smaller particles that make it to the alveoli, are typically phagocitized by alveolar macrophages and removed. Despite these defenses a significant amount of smaller particulates can deposit on lung tissue potentially causing local fibrosis and inflammation. Repeated exposures take a toll on the mucociliary mechanism and significantly reduce the effectiveness of the alveolar macrophages, which leads to injury. Injury to the airways eventually leads to the development of conditions such as bronchitis, emphysema, interstitial fibrosis and pulmonary edema. 

Clinical Manifestations: 

Agents encountered in the industrial setting may cause acute reactions very similar to the manifestations of non-occupational disorders. In order to make an accurate assessment, the medical provider should pay close attention to the temporal relationship between onset of symptoms and the worker’s time at or away from work. Cognizant, however, that these temporal relationships may be misleading as symptoms may not manifest till many hours after the exposure. One example is the manifestation of cough, wheezing and shortness of breath, caused by respiratory sensitizers, occurring late at night or in the early morning hours. In an individual with a pre-existing history of asthma, these symptoms could easily be considered to be a failure of medication or a seasonal aggravation. Failure to recognize the association of these symptoms to the workplace exposure may result in the incorrect diagnosis and failure to implement the necessary preventive modalities. The delayed reaction seen with the inhalation of irritant gases is another example. The initial clinical picture, manifested by cough, wheezing and chest tightness, may be misdiagnosed as an asthmatic reaction thus failing to recognize the severe inflammatory response representative of these types of exposures.

Chest radiography:

Radiographs are essential in the evaluation of occupational lung disorders and are a sensitive enough procedure to help identify many lung diseases before evidence of functional impairment is apparent. The films should be read in accordance with the classification established by the International Labor Organization (ILO) and the World Health Organization (WHO). Although certified or qualified radiologists may interpret chest X-Rays, if a pneumoconiosis is suspected, radiologists certified as B-readers should preferably read the films. B-readers receive special training in evaluating the size, nature and extent of radiographic opacities and pleural shadows. 

Pulmonary Function Testing:

Functional impairment secondary to occupational lung disorders can be assessed through pulmonary function testing. Measurements of the forced expiratory volume in one second (FEV1) and the forced vital capacity (FVC) can provide an adequate picture of lung function and define the abnormality. For example, an abnormally decreased forced expiratory volume in one-second (FEV1) and decreased forced expiratory volume over forced vital capacity ratio (FEV1/FVC) defines an obstructive disorder, while a restrictive disorder is defined as an abnormally decreased FVC with a normal FEV1/FVC ratio. Medical providers should bear in mind that functional impairments are not always clearly defined and measurements may be more apt to reflect a mixed pattern with manifestations of both restrictive and obstructive abnormalities.

Further details on how to perform and interpret spirometry examinations can be obtained from the manual developed by the National Institute for Occupational Safety and Health to comply with OSHA Cotton Dust standards. Another source for the interpretation of ventilatory abnormalities is the American Thoracic Society’s (ATS) Epidemiology Standardization Project. Following is the ATS classification of Respiratory Impairment and scoring system for Reactive Airway Disorders.
Classification of Respiratory Impairment recommended by the American Thoracic Society and the American Medical Association.

	Rating 

Class
	FVC

(% Predicted)
	FEV1
(% Predicted)
	FEV1/FVC

(RATIO)
	Dlco
(% Predicted)
	DVo2
(mlO2/
min/kg)
	Criteria

Required

	Class 1
	> 80%
	> 80%
	<0.70
	>80 (ATS)

>70 (AMA)
	>25
	All

	Class 2
	60-79
	60-79
	0.60-0.74
	60-79
	20-25
	One

	Class 3
	51-59
	41-59
	0.41-0.59
	41-59
	15-20
	One

	Class 4
	<50
	<40
	<0.40
	<40
	<15
	One

	
	
	
	
	
	
	


Scoring System for American Thoracic Society Impairment Rating Classes for Reactive Airways Disorders. 

A. Post bronchiodilator FEV1
                  Within Normal Limits                                  0

                  70 % predicted to lower limit of normal      1

                  60-69% predicted                                       2

                  50-59% predicted                                       3

                  <50% predicted                                          4

B. Reversibility of FEV1, Airway Hyperresponsiveness

                   Change in FEV1     or     PC 20 mg/ml

                     <10% predicted                 >8                     0

                     10-19% predicted              <8, >0.5            1

                     20-29% predicted              <5, >0.125        2

                     >30% predicted                  <0.125             3

                      Not applicable                 not applicable    4

C. Minimum Medication needed

None                                                                     0

           Occasional Bronchiodilator                                  1

          Occasional cromolyn                                             2

           Daily bronchiodilator and/or

           Daily cromolyn, and/or

           Daily low dose inhaled steroid

           Bronchiodilator on demand, and                          3

           Daily high dose inhaled steroid, or

           Occasional course of systemic steroids

           Bronchiodilator on demand, and                          4

           Daily high dose inhaled steroid, and

           Daily systemic steroid

a. Not daily

b. <800 micrograms beclomethasone or equiv.

c. >800 micrograms beclomethasone or equiv.

d. One to three times per year

e. >1000 micrograms beclomethasone or equiv.

Airway Challenge Testing:

In the occupational setting bronchial provocation tests are commonly performed to assess the individual with suspected reactive airway disease (asthma). Histamine and methacholine, in a nebulized aerosol form, are the substances most commonly utilized for this purpose. A methacholine challenge test reflects the inhaled concentration of the substance that provokes a 20% decrease in FEV1 from the baseline level. Positive results indicate the presence of underlying reactive airway disease.

More specific challenge testing involving exposure of the individual to a particular suspected agent can also be performed. However, these tests are more expensive and time consuming and should be conducted by experienced personnel with available resuscitation equipment, as they may induce an anaphylactic reaction. 

Bronchoscopy:

Fiberoptic bronchoscopy has been used to conduct transbronchial biopsies and to recover spores or fungi as part of confirming the diagnosis of diseases like extrinsic allergic alveolitis. However, similar results can be obtained through sputum samples, which are a lot less expensive, and biopsy specimens obtained through this nethod tend to be too small for an accurate diagnosis, making these tests impractical. A review of the literature indicates that transbronchial procedures are of limited value in the diagnosis of occupational diseases. 

Bronchoalveolar Lavage:

Recovery of cells from the bronchial tree has gained popularity in the past decade despite the non-specificity of the findings obtained through this process. Two exceptions are the evaluation of chronic berilliosis and extrinsic allergic alveolitis. Cells obtained through bronchial lavage in these conditions have a significant correlation to the disease process.

Immunologic testing:

Immune-mediated occupational lung disorders are characterized by two principal conditions: asthma and extrinsic allergic alveolitis. These conditions can be identified by the measurement of specific circulating immunoglobulins (IgE and IgG respectively). These immunoglobulins have been found to be present in increasing amounts in patients with a history of these conditions and can be identified through radioallergosorbent testing (RAST). However, their sensitivity and specificity may be quite variable and unpredictable which makes disease confirmation troublesome. Immune testing appears to have the greatest diagnostic yield in chronic beryllium disease. Cells obtained through this method undergo blastic transformation when exposed to beryllium salts helping to confirm the diagnosis.

Pneumoconioses

The term pneumoconiosis is derived from Greek terminology meaning dust in the lungs (pneumos, the lung; konios, dust; and osis, a state of). The most recent definition of the pneumoconiosis defines the process as a non-malignant condition resulting from the inhalation of organic minerals and dusts and the resultant reaction that occurs as a result of the deposition of those particles in the lung tissue. The pneumoconioses are among the oldest occupational diseases known. Today the most common agents responsible for these types of diseases are silica, asbestos and coal. The effect of these agents is dependent on the intensity and duration of the exposure as well as their clearance after deposition in the lung parenchyma, which in some cases may take several months or years, and results in pathologic damage occurring long after the worker has left the exposure site. The provider should be cognizant that pneumoconiosis resulting from exposure to silica, asbestos or coal may not develop for 15-20 years after the exposure.

Silicosis

Silicosis is the most common pneumoconiosis in the world and exposure to silica occurs in a variety of occupations. Silica is common in the soil, as well as in sand and as part of many rocks. Workers involved in mining, blasting and drilling operations; sandblasting; etching; industrial ceramics; and occupations, which use silica flour, are typically exposed. 

Pulmonary exposure to silica induces an intense cellular fibrotic reaction, which presents in two different forms, depending on the duration of exposure. In its more benign form, “simple silicosis”, the typical lesion is a pulmonary or lymph node granuloma (“silicotic nodule”), appearing as a small rounded opacity in the upper lung fields. In a more severe form, “progressive massive fibrosis”, the condition is manifested by the prominent formation of reticulonodular infiltrates in the upper and mid-lung fields that over time become more generalized. Eventually severe fibrosis, with the formation of fibrotic masses and parenchymal and hilar node calcification develops. The two most common radiographic features of silicosis are the “eggshell calcification” representing calcification and enlargement of hilar lymph nodes; and the “angel wings” which represents the butterfly appearance of the apical retraction and fibrosis of the lung parenchyma. 

Workers with simple silicosis usually experience no pulmonary symptoms, although bronchitic type symptoms (cough and increased sputum production) may be experienced. The lung function is usually preserved early on, though progressive disease leads to severe restrictive and obstructive changes and eventually to respiratory failure and cor pulmonale. This latter condition is a result of basilar alveolar filling like alveolar proteinosis and is recognized as “silicoproteinosis”. 

Tuberculosis is a common complication of silicosis resulting from apical fibrotic damage. “Silicotuberculosis” can be devastating and may even cause the death of the worker before a more severe form of silicosis develops. A rare form of silicosis can also be found in patients with rheumatoid arthritis or circulating rheumatoid factor known as Caplan’s Syndrome. This condition is manifested by the development of necrobiotic nodules with a propensity to cavitate and become infected. Workers with silicosis may also have an increase risk of lung cancer and are vulnerable to other types of bacterial infections.

There is no particular treatment for silicosis. Care is mainly supportive with aggressive and preventive management of complications. 

Asbestosis

Asbestosis is a pneumoconiosis resulting from the inhalation of asbestos fibers. Asbestos commonly refers to a group of six naturally occurring minerals. The three most common industrial forms are: chrysotile (white asbestos); amosite (brown asbestos); and crocidolite (blue asbestos). These three account for most of the clinically known malignant and non-malignant presentations of asbestosis. Asbestosis is a risk of shipyard workers, pipefitters, plumbers and insulation workers. Although the use of asbestos products has markedly decreased in the U.S. over the past several years, its worldwide use has significantly increased.

Exposure to asbestos induces a fibrotic reaction leading to progressive restrictive lung function and increased risk for cancer. Limitations on lung function demonstrated by a decrease in forced vital capacity (FVC) and a decrease in the diffusing capacity for carbon monoxide (DLCO) may actually precede the radiographic changes. The pulmonary reaction consists of a widespread interstitial type fibrosis, which is frequently accompanied by diaphragmatic pleural calcifications. This interstitial reaction is indistinguishable from other types of interstitial fibrosis, except for the presence of the characteristic “asbestos (ferruginous) bodies”, which are actually asbestos fibrils coated with iron rich protein. Interstitial fibrosis is the result of exposure to high concentrations of airborne asbestos fibers for approximately 10-20 years and although found in no more than 50% of heavily exposed workers, bronchiolar fibrosis may be the first and only early manifestation of asbestosis. 

The presence of irregular linear densities at the lung bases may be the first radiographic sign of the disease. Additional changes include pleural thickening and bronchiolar bridging with a latticework formation eventually leading to more fibrosis. A smaller portion of asbestos exposures will develop pleural effusions, which can lead to obliteration of the costophrenic angle and produce diffuse pleural scarring. 

The initial clinical presentation of asbestosis may be misleading. Although individuals may present with decreased breath sounds, basilar inspiratory rales, and forced expiratory wheezing, more commonly they present with only exertionally induced shortness of breath, cough and increased sputum production, which are often diagnosed as chronic bronchitis. The provider needs to rely on an accurate exposure history in order to make the correct diagnosis.

The management of asbestosis is supportive. The provider should be cognizant that the natural progression of the disease is to permanent disability with possible development of lung cancer (bronchogenic carcinoma or mesothelioma). Most importantly, the interaction between cigarette smoking and asbestosis is profound. Age standardized rates have revealed a six-fold increase between individuals with both types of exposure verses only smokers. Smoking prevention and cessation should be an integral part of the counseling provided to asbestos-exposed workers. 

Coal Workers Pneumoconiosis (CWP)

Coal Workers Pneumoconiosis is an occupational lung condition resulting from the prolonged inhalation of coal dust. The term “black lung” was first used in the mid 1800’s in Scotland to describe this disease process, but it was not until the early 1940’s that CWP was identified in Europe as a specific condition separate from other pneumoconioses. It would not be until 1969 that CWP was recognized in the United States as a compensable disease and that the Federal Coal Mine Health and Safety Act (FCMHSA) was passed.

There are no pathognomonic signs for CWP. Early in the course most workers are asymptomatic, have few if any pulmonary restrictions and lung lesions are too small to make a reliable diagnosis. The patient’s occupational history, of prolonged coal dust exposure, provides the most reliable information in making the diagnosis and in interpreting radiographic changes. Coal dust produces a mild tissue reaction when compared to the reaction produced by some of the other pneumoconiosis. A chronic cough and increased sputum production are the most common symptoms associated with prolonged exposure. The typical lesion is a pinhead-sized collection of macrophages filled with black coal dust and recognized as the characteristic coal macule lesion. These localized dust macules are usually located at the level of the respiratory bronchioles and pathologically involve the bronchiole, arteriole and alveolar wall. They commonly measure less than 1-2 mm in diameter but may grow in size and number and begin to coalesce. This characteristic pattern of pinhead macules and nodules with clear collagen deposition is termed “simple CWP”. 

As the nodular lesions grow to greater than 1 cm in diameter the condition is termed “complicated CWP or progressive massive fibrosis” (PMF). PMF lesions are commonly seen in the upper lobes or superior segments of the lower lobes. The condition can progress rapidly or be slowly progressive and is associated with pulmonary function disability and an increased risk of centrilobular emphysema. In simple CWP there is dilatation of the respiratory bronchioles and a pattern compatible with centrilobular emphysema but with no evidence of bronchiolitis. Autopsy studies have demonstrated an increased risk of complications associated with increasing grades of CWP. It has also been demonstrated that smoking raises the level of morbidity, increases the risk of pulmonary abnormalities and is associated with the more destructive centriacinar emphysema. CWP has also been associated with circulating levels of rheumatoid factor and the presence of rheumatoid arthritis (Caplan’s syndrome).

The best way to prevent CWP is to prevent prolonged inhalation of coal dust. This should be accomplished by providing adequate ventilation during mining operations, ensuring the use of proper personal respiratory protective equipment and the removal of workers from the job at the earliest evidence of CWP. 

Inhalation Injury / Irritant Lung Reactions

A variety of clinical situations can develop as a result of exposure to toxic inhalants. Many gases, fumes and aerosolized substances are toxic to the respiratory tract, causing inflammation of the mucosa and lung parenchyma. Their effect and site of action is dependent on the water solubility, acidity and alkalinity of the inhalant, degree of exposure, size of the particles inhaled and chemical reactivity. Toxic inhalants can produce a variety of reactions ranging from mild irritation of the upper airways to pulmonary edema and death. If high concentrations of the agent are inhaled the cleaning properties of the lungs are overwhelmed and the resultant chemical injury can be more severe. Exposure to these agents is usually the result of an accidental release, uncontrolled chemical reactions or fires. 

One should be aware that many workers exposed to toxic inhalants might present initially with mild upper airway irritation, cough, lacrimation, sneezing and even wheezing. These effects may be transient and relate to the level and duration of the exposure. Workers with a history of asthma may likely even develop bronchospasm due to the bronchoconstrictive irritation of the particular toxicant. However, though most patients appear to recover completely from the initial symptoms, some will develop pulmonary edema hours after exposure. Note that up to a third of these patients will die as a result of their complications and an unknown number will develop bronchiolitis obliterans. 

The list of chemicals known to cause acute pulmonary injury is quite extensive. An abbreviated list is provided here followed by a more detailed description of a few of those agents:

…………………………………………………………………………………………….

Chemicals Known to Cause Pulmonary Injury

Acetaldehyde                   Ozone

Acrolein                            Phosgene

Ammonia                          Sulfur Dioxide

Bromine                           Antimony

Chlorine                           Cadmium

Hydrogen Chloride           Cobalt

Hydrogen Fluoride           Mercury

Isocyanates                      Nickel

………………………………………………………………………………………………

Ammonia

Ammonia reacts with water to form ammonia hydroxide, a strong alkali, which can cause liquefaction necrosis of the mucosal surface of the lung. Ammonia is primarily used as an agricultural fertilizer but may also be found in the production of certain dyes and explosives. It is estimated that approximately 500,000 workers are occupationally exposed to ammonia in the U.S. The effects are dependent on the duration of the exposure, the concentration and the depth of the inhalation. The exposed individual likely will experience irritation of the upper airways, skin and eyes followed hours later by sloughing of the upper airway, pulmonary edema and airway stenosis.  Management is supportive. The patient should be kept in the hospital for at least 24 hours for observation and treatment with oxygen, bronchiodilators and support ventilation administered as required. 

Chlorine

Chorine damages epithelial cells by reacting with water and producing hydrogen chloride and a free oxygen radical. Exposure affects approximately 15,000 workers in the U.S., primarily among sewage workers, paper and textile workers, and swimming pool cleaners. Symptoms include dyspnea, chest tightness, pain and cough, and evidence of pulmonary edema and interstitial infiltrates can be seen on a chest X-Ray within minutes of the exposure. Pulmonary function abnormalities accompany the pulmonary edema and can present both an obstructive and restrictive component. Management is supportive. Procedures such as pulmonary function testing; and blood gases can be used to determine need for further treatment and / or implementation of assisted ventilation. 

Ozone

Ozone is a naturally occurring gas produced by the interaction between oxygen and ultraviolet light. Occupational exposures occur primarily in arc welding though ozone is also a major contributor of environmental smog. Symptoms consist of chest pain, cough and shortness of breath. Accidental exposures have been reported as rare.

Phosgene

Phosgene, also known as carbonyl chloride, is used to produce pesticides, pharmaceuticals and dyes. Workers such as firemen, welders and paint strippers commonly exposed to heated chlorinated hydrocarbons are most likely affected. Phosgene affects approximately 10,000 workers in the U.S. This is typically a mild irritating agent although cases of acute respiratory syndrome have been reported. Initial symptoms may be mild and self-limiting, however, if exposure continues chest tightness, cough, and shortness of breath may develop up to 8 hours after the exposure. With proper respiratory support most cases resolve within 7-10 days with no long-term effects.

Management of Pulmonary Irritant Exposure

The best approach to the clinical management of exposure to irritant gases is to admit to the hospital for a 24-48 hour observation period. Many of these patients present with mild upper respiratory symptoms only to be followed hours later with marked respiratory compromise and pulmonary edema. The provider should not hesitate to monitor the pulmonary functions, arterial blood gases, and chest x-ray as well as to carefully perform a detail history and physical. Special attention should be provided to lung auscultation for the presence of rales and rhonchi and the presence of a respiratory stridor as evidence of tracheal or laryngeal stenosis. Lung irritants can also lead to a reactive airways dysfunction syndrome (RADS) leaving the affected individual susceptible to repeated attacks of asthma for many years following the exposure.

Occupational Bronchitis

Bronchitis signifies an inflammation of the bronchial passages. Exposure to occupational pollutants and non-specific irritants affect the airways to induce both acute and chronic inflammatory changes of the airways. Occupational bronchitis relates to bronchitis caused or aggravated by occupational exposures with resultant acute as well as long-term effects. By definition chronic bronchitis means the clinical manifestation of a productive cough for a minimum of three months for at least two years. This cough, often associated with increased mucus production, may go undiagnosed and untreated for years. By the time the cough and associated symptoms become an annoyance prompting medical treatment histological abnormalities compatible with chronic bronchitis are already present. 

Chronic bronchitis along with asthma and emphysema comprise the three disease processes commonly associated with obstructive pulmonary disease. Asthma is characterized as reversible airflow obstruction while emphysema connotes an abnormal and permanent enlargement of the airways. Chronic bronchitis shares characteristics of both these disease processes although its natural history depends on multiple factors, such as the mucus hypersecretion, impaired host defenses, the continued exposure to pulmonary irritants and the presence or absence of infections. Prolonged continued exposure to occupational irritants leads to mucus hypersecretion, airflow obstruction and interstitial fibrosis. As a group, firefighters are a good example of the chronic effects of pulmonary irritants, since they are exposed to a variety of toxins, such as sulfur dioxide, phosgene, and nitrogen dioxide that have been implicated with respiratory ailments. Is worth noting that the incidence of chronic bronchitis has been reported to be elevated among this particular group of individuals.

One factor affecting the prevalence of chronic bronchitis is smoking. Cigarette smoking has the potential to accelerate the loss of pulmonary function and exacerbate existing bronchitic symptoms. Cigarettes present a destructive mixture of tar, nicotine and irritant gases. Their use confounds the diagnostic etiology of the existing bronchitis, making it nearly impossible to determine if the symptom complex is due to occupational exposures, smoking, or both. Evidence would indicate a synergistic effect between smoking and the effects of occupational and / or environmental exposures, which is particularly true with exposure to organic dusts. Grain dust is strongly associated with the development of chronic bronchitis and the combined effects of smoking and grain dust exposure appear to be additive. These effects may be commonly seen in individuals involved in woodworking, baking and grain harvesting. On the other hand, other agents such as vegetable dust, cotton fibers and welding fumes can affect respiratory function without a clear additive effect from cigarette smoke. 

In the evaluation of chronic bronchitis the provider should seek a comprehensive occupational and environmental health history and attempt to establish a temporal relationship between onset of symptoms and time and place of work. The physical examination should include a detailed review of the respiratory system and a differential diagnosis of conditions that would have respiratory manifestations. At a minimum laboratory tests should include spirometry studies and DLCO’s as well as chest radiography and immunological or sensitivity studies. Be aware that in many cases the initial evaluation may not yield the necessary results and the worker may need to undergo a prolonged period of medical surveillance in order to adequately determine any long-term adverse effects on pulmonary function.

Occupational Asthma

Occupational asthma is an acute narrowing of the airways occurring after a period of sensitization to a variety of environmental agents, such as airborne dusts, gases, and fumes. Asthma is clinically characterized by single or episodic periods of shortness of breath, cough, impaired ventilatory function and wheezing which resolve spontaneously or with a bronchiodilator. 

The typical patient with asthma will present with an immediate (acute) hypersensitivity reaction manifested by chest tightness, shortness of breath, wheezing, and a non-productive cough. In many cases of asthma cough may be the principal complaint. In most cases a causal relationship can usually be made between symptoms (and / or lung function abnormalities) and the workplace. Others, however, may present with a delayed reaction of hours, days, or weeks, thus overlooking the workplace as the potential source of the problem. Examples of this are western red cedar, toluene and isocyanates, which present with evening symptoms and do not resolve for several days or weeks. 

The diagnosis of asthma is usually based on the history of the patient and the clinical manifestations. Performing skin or patch tests, to confirm the presence of circulating IgE, specific to a suspecting agent can further support the diagnosis. Histamine or methacholine challenge tests can also be performed to confirm the presence of reactive airway disease but will not aid in identifying the offending agent. Lung spirometry before and after a period of exposure with an at least 15% decrease in the FEV1 would also be considered a positive result. Another useful tool is a portable peak flow meter that can be provided to the worker for self-testing and self-recording. Although these recordings could be inaccurate, documentation of onset of symptoms in association with work-related duties may prove supportive of the diagnosis. The National Institute of Occupational Safety and Health (NIOSH) has cited the prevalence of asthma to be between 5-50% depending on the offending agent.

 Following is an abbreviated list of agents and related occupations known to cause occupational asthma. Note that some of these occupations are found on many military facilities and / or are part of the social environment:

Agents that cause Asthma

Grain- grain handlers

Coffee beans-planters

Western red cedar- sawmillers, carpenters

Pine resin- electronic workers

Pigeons-pigeon breeders

Trypsin- pharmaceutical workers

Toluene- plastics foam, paint, polyurethane manufacturing

Formaldehyde- hospital workers

Ethanolamines- solderers, spray painters

Byssinosis

Byssinosis is a condition that resembles asthma and which is due to exposure to cotton dust in textile workers. This condition is characterized by chest tightness, which occurs on the first day of the workweek but not on the rest of the days. It is not an allergic reaction and the etiologic agent in cotton dust is unknown. This condition has been known as “brown lung” and has a chronic form manifested by fibrotic changes in the lungs after prolonged continued inhalation of cotton dust. 

Hypersensitivity Pneumonitis

Hypersensitivity pneumonitis is also known as Extrinsic Allergic Alveolitis. It is an interstitial alveolar filling lung disease resulting from the repeated inhalation and subsequent sensitization to a number of organic dusts and chemical antigens. This condition is characterized by a granulomatous pneumonitis, which is potentially reversible if the offending agent is removed. Chronic interstitial fibrosis can result from recurrent or continued exposure. Many agents and activities have been implicated in the etiology of this condition. Among these are bird breeding, and hot tubbing, as well as microbial agents and fungi.

Farmer’s lung is the condition most studied among this group of diseases. This condition results from contact with fungi growing in wet hay. Exposure typically occurs during the handling of moldy hay, which elevates airborne concentrations of the bacteria Micropolyspora faeni and fungi, such as Thermophilic actinomyces. The pathogenesis is thought to be a Type III (immune complex) response although high levels of T lymphocytes suggest the possibility of a Type IV (cell mediated) response. 

The clinical presentation includes fever, cough, headaches, general malaise and shortness of breath. Patients are usually acutely ill with an elevated white cell count and a left shift suggesting an infections process and the chest X-ray commonly reveals diffuse upper lobe infiltrates though it can be read as normal. Although symptoms may resolve spontaneously if the individual is removed from the exposure area, pulmonary function can be compromised if there is progression to pulmonary fibrosis. Typically this will demonstrate as a restrictive defect with a decreased DLCO. 

The treatment is avoidance of the offending agent with good resolution of symptoms and progressive improvement. However, chronic exposure can lead to pulmonary fibrosis and a protracted clinical course. Steroids are effective during the acute phase but have little effect once pulmonary fibrosis has developed. It may be worth noting that this condition occurs more frequently on non-smokers and that pregnancy and breast-feeding may trigger a reaction in women who suffer from pigeon breeder’s disease. 

Following is an abbreviated list of conditions and agents causing hypersensitivity pneumonitis:

Agents responsible for Hypersensitivity Pneumonitis

Farmer’s lung- moldy hay 

Bird Fancier’s lung- feathers and droppings 

Humidifier fever- humidifier aerosols

Bagassosis- moldy sugar cane 

Animal handler’s lung- dusts, dander, urine 

Pyrethrin alveolitis- insecticide aerosols 

Proceed to the POST-TEST

