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Cough: Occupational and Environmental
Considerations

ACCP Evidence-Based Clinical Practice Guidelines

Susan M. Tarlo, MBBS, FCCP

Objectives: This section of the guideline aims to review the role of occupational and environ-
mental factors in causing and contributing to cough. It also aims to indicate when such causes
should be considered in a clinical setting, and a general approach to assessment and manage-
ment.

Methods: A review was performed of published data between 1985 and 2004 using PubMed. The
search terms used included “air pollution,” “sick building syndrome,” “occupational asthma,”
“occupational lung disease,” “hypersensitivity pneumonitis” (HP), “cigarette smoke,” and
“asthma.” Selected articles were chosen when meeting the objectives, but the extent of articles
available and the limited space for this section does not permit a fully comprehensive review of
all of these areas, for which the reader is referred to other sections of this clinical practice
guideline, the published literature, textbooks of occupational lung disease, or more specific
review articles.

Results/conclusions: Almost any patient presenting with cough may have an occupational or
environmental cause of or contribution to their cough. The importance of this is that recognition
and intervention may result in full or partial improvement of the cough, may limit the need for
medication/symptomatic treatment, and may improve the long-term prognosis. Nonoccupational
environmental contributing factors for upper and lower airway causes of cough include indoor
irritant and allergenic agents such as cigarette smoke, cooking fumes, animals, dust mites, fungi,
and cockroaches. Causes of HP indoors include birds and fungal antigens. Outdoor pollutants and
allergens also contribute to upper and lower airway causes of cough. Occupational exposures can
cause hypersensitivity responses leading to rhinitis and upper airway cough syndrome, previously
referred to as postnasal drip syndrome, as well as asthma, HP, chronic beryllium disease, and hard
metal disease, as well as irritant or toxic responses. The diagnosis is only reached by initially
considering possible occupational and environmental factors, and by obtaining an appropriate
medical history to determine relevant exposures, followed by objective investigations. This may
require referral to a center of expertise. (CHEST 2006; 129:1865-196S)

» <«

Key words: air pollution; asthma; cough; occupational asthma; occupational lung disease; occupational rhinitis

Abbreviations: HP = hypersensitivity pneumonitis; OA = occupational asthma; RADS = reactive airways dysfunction
syndrome

O ccupational and environmental factors may be a

cause of cough or may exacerbate cough that has
been initially caused by other mechanisms. There-
fore, occupation and environment should be consid-
ered as possible factors when evaluating every pa-
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tient with cough. A detailed discussion of the
pathogenesis, diagnosis, and management of every
occupational and environmental contributing factor/
disease is beyond the scope of this section, and more
detail, when needed, can be obtained from other
relevant sections of this clinical practice guideline or
from more specialized publications. A review was
performed of data published between 1985 and 2004
using PubMed. The search terms used included “air
pollution,” “sick building syndrome,” “occupational
asthma” (OA), “occupational lung disease,” “hyper-
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sensitivity pneumonitis” (HP), “cigarette smoke,”
and “asthma.” Selected articles were chosen when
meeting the objectives.

NONOCCUPATIONAL ENVIRONMENTAL CAUSES
orF COUGH

Pathogenesis

Exposures to allergens (eg, dust mite, animal or
cockroach allergens, fungi and pollen) in the home,
at school, in other indoor environments, or outdoors
can trigger upper or lower respiratory causes of
cough (eg, allergic rhinitis, asthma, allergic broncho-
pulmonary mycoses, or HP). Exposures to respira-
tory irritant agents, other than cigarette smoke, are
generally less than would be encountered in occupa-
tional settings. Exposure to tobacco smoke should be
assessed in all children and adults with cough. There
is evidence of increased risk and severity of asthma in
the children of parents who smoke,'~* and the airway
irritant effects of tobacco smoke will aggravate
asthma, both from personal smoking and the inhala-
tion of second-hand smoke, in addition to the other
risks associated with tobacco smoking>" such as
chronic obstructive lung disease, lung cancer, and
cardiac disease, all of which commonly include
cough as a symptom. Exposure to indoor biomass,
which is widely used for cooking or heating in several
developing countries, has also been shown to be a
significant risk factor for childhood and adult asth-
ma.5® The term hut lung has been used for the
finding of increased respiratory symptoms and lung
disease associated with indoor particulate pollution
from biomass combustion.!0-13

Exposures to water-damaged homes or buildings
have been reported to be associated with increased
respiratory symptoms, including cough, which po-
tentially may relate to dampness itself, or to associ-
ated exposures to dust mites, endotoxin, or fungal
components such as glucans,'#-16 and the reduction
of bioaerosols such as by ultraviolet germicidal lights
in buildings may reduce some symptoms.'” Mecha-
nisms include IgE antibody-mediated responses to
dust mites or fungi causing allergic rhinitis and upper
airway cough syndrome, which has previously been
referred to as postnasal drip syndrome, or asthma.
Alternatively, there may be mucous membrane irri-
tation from endotoxin or fungal glucans causing
cough.!819 Air pollutants such as nitrogen oxides
from gas cooking stoves or outdoor traffic have been
linked in some studies, particularly in children,?® to
increased respiratory symptoms including cough and
increased symptoms from respiratory viral infec-
tions.2122 Outdoor air pollutants such as ozone can
cause cough and can increase airway inflammation,
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triggering asthma symptoms.23-27 The response var-
ies with individual susceptibility, but symptomatic
effects are likely to be greater in those persons who
have preexisting poorly controlled asthma. There is
also the suggestion that chronic, relatively high out-
door ozone exposure may be associated with the
increased development of childhood asthma.?* Other
outdoor pollutants may also be associated with in-
creases in cough as a component of asthma or
chronic bronchitis; an increase in the number of
emergency department visits and hospital admis-
sions, and in mortality rates for respiratory diseases
have been associated with increases in acid aerosols
and particulate air pollutants measured as the coef-
ficient of haze, particulate air pollution of mass mean
aerodynamic diameter = 10 pm, and particulate air
pollution of mass mean aerodynamic diameter = 2.5
L, 25:28.29

Unusual outdoor environmental exposures may
trigger cough. “Epidemics” of emergency depart-
ment visits for asthma have resulted from allergic
responses to soya bean dusts from the unloading of
soya beans in the harbors in Spain,3%3! to grass
pollen fragments during thunderstorms in Britain,3?
and to fungal spores in the midwest of North Amer-
ica.?® Fungi can also potentially trigger cough
through the induction of HP, as in Japanese sum-
mer-type HP, which has been linked to indoor
exposure to trichosporon cutaneum.3*

Diagnosis

The identification of nonoccupational environ-
mental causes or triggers of cough depends on a
detailed exposure history. As with other causes of
cough, the anatomic source of the cough needs to be
identified by medical history, physical examination,
and appropriate investigations as indicated from the
medical history and physical examination findings. If
an allergic mechanism is suspected, then skin-prick
testing or in vitro tests for specific IgE antibodies,
including allergen extracts that are suggested from
the exposure history, can be helpful. Unfortunately,
these tests are of limited value for some allergens,
such as several fungal allergens, due to a degree of
cross-reactivity between some species and poorly
sensitive or specific skin test extracts, since there is
variability in expressed allergens under different
conditions of fungal growth and different substrates.
Objective exposure assessment is also limited for
fungi due to a lack of correlation between bulk
sampling results and airborne exposures, and the
lack of a standard interpretation of air-sampling
results. When cough is diagnosed on the basis of an
allergic respiratory response that can be objectively
documented by abnormalities in pulmonary function
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or chest radiography, then improvements that occur
in these tests after removal from a specific environ-
ment or exposure may be helpful in further linking
the respiratory disease to the environmental agent.
Similarly, short-term deterioration in the results of
these tests after specific exposure challenges to these
agents either in the environmental setting or in
specific controlled challenge tests would provide
further diagnostic information. However, such ob-
jective confirmation is difficult to obtain in clinical
practice for upper respiratory causes of cough and
for cough triggered by respiratory irritants, and often
the approach taken is to empirically suggest a trial of
avoidance of the suspected agent/environment, if
feasible. If the exposure is in the outdoor environ-
ment, such as during the unloading of soya beans,?
then appropriate public health environmental
changes may be needed. In the case of the soya bean
unloading in Barcelona, the installation of appropri-
ate filters prevented significant outdoor exposure to
the soya bean dust. If avoidance is not practical, or if
symptoms are considered to be due to mild upper or
lower respiratory irritation, then pharmacologic
management is an alternative approach as with non-
environmentally triggered diseases.

OccUPATIONAL CAUSES OF COUGH

Pathogenesis

Almost every nonoccupational respiratory disease
has an occupational equivalent, which may not be
identified unless a good occupational history is taken.
Many patients with occupational lung diseases may
present with a cough. Relatively common examples
include OA (with a differential diagnosis including
non-OA and work-related aggravation of asthma),
HP, hard metal disease (ie, giant cell interstitial
pneumonitis from cobalt) or asbestosis (with differ-
ential diagnoses including idiopathic pulmonary
fibrosis), chronic beryllium lung disease (with a
differential diagnosis including sarcoidosis), occupa-
tional bronchitis (with a differential diagnosis includ-
ing nonoccupational bronchitis), and occupational
lung cancer (with a differential diagnosis including
nonoccupational causes of lung cancer). Relatively
low workplace respiratory irritant exposures may
induce cough on the basis of mucous membrane
irritation as a presumed mechanism of cough asso-
ciated with sick building syndrome (possibly related
to components of bioaerosols such as endotoxins or
fungal glucans) or from upper airway irritation sec-
ondary to chemicals such as solvents. In addition,
workplace factors can induce or aggravate rhinitis
and upper airway cough syndrome. The suggestion
has also been made that some high-level occupa-
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tional irritant exposures might also trigger gastro-
esophageal reflux as a cause of cough.? Finally, in
some patients cough may follow an irritant exposure
without any objective explanation; findings in one
study®” have suggested that there may be increased
capsaicin sensitivity and cough without airway hyper-
responsiveness in some cases after exposures that
may be expected to irritate the airways.

OCCUPATIONAL RHINITIS

Pathogenesis and Diagnosis

Occupational rhinitis causing cough as a result of
an upper airway cough syndrome is most commonly
recognized as allergic occupational rhinitis?s-40 with
or without conjunctivitis, caused by an IgE antibody-
mediated response to a workplace sensitizer, and
often preceding OA.3%4142 Rhinitis may also accom-
pany OA due to low-molecular-weight chemical sen-
sitizers at work, but it is difficult to diagnose in
individual patients since the immunologic mecha-
nism is less commonly IgE-mediated and specific
tests to confirm causation are usually not possible to
perform clinically. Common work exposures associ-
ated with occupational rhinitis include laboratory
animal workers with allergic rhinitis from laboratory
animal allergy,*> or nonallergic rhinitis associated
with endotoxin exposure; bakers with allergic rhinitis
to wheat, egg, enzymes, or other high-molecular-
weight allergens in the bakery;*+45> health-care work-
ers exposed to natural rubber latex from powdered
gloves,*6 enzyme workers,?® and workers exposed to
acid anhydrides,*” acrylic compounds,** and diiso-
cyanates.

OCCUPATIONAL AND WORK-RELATED ASTHMA

Prevalence and Pathogenesis

OA is now the most common chronic occupational
lung disease in most developed areas and has been
estimated to account for approximately 10% of all
cases of adult-onset asthma from cross-sectional
studies,* with up to 29% and 17%, respectively,
attributable fraction among men and women in a
Finnish population incidence study.”® Cough is a
common presenting symptom in OA, either alone or
in combination with wheeze, chest tightness, and
shortness of breath, as is the case with non-OA. OA
is most commonly induced by sensitization to a
workplace substance, either through an IgE anti-
body-mediated response or other presumed immu-
nologic response, or, less commonly, by an acute
high-level irritant exposure (ie, irritant-induced
asthma), of which the most clear-cut example is
reactive airways dysfunction syndrome (RADS).
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Diagnosis

OA cannot be diagnosed without obtaining a thor-
ough medical history. A key component of the
history is a full occupational history, with special
detail of the occupational exposures at the time of
symptom onset, not only substances used by the
patient in the workplace, but also substances used by
coworkers that may become airborne. Details of the
introduction of new materials shortly before the
onset of symptoms, and a history of any accidental
high-level exposures such as spills, may lead to the
suspicion of OA. Other aspects of the medical history
that lead to an increased suspicion of OA are a
history of improved symptoms when away from
work, such as weekends or holidays with recurrence
or worsening on a return to the workplace. These
historical features, while sensitive, are not specific
for OA, however, and need to be assessed with
objective investigations to confirm the diagnosis of
asthma and its relationship to work.>!52 The initial
investigations aim to confirm whether asthma is the
cause of cough, as in cases of suspected asthma from
nonoccupational causes, by means of spirometry
before and after bronchodilator therapy, and if the
spirometry findings are normal or there is no signif-
icant bronchodilator responsiveness, then histamine
or methacholine challenge testing is helpful to iden-
tify the associated airway hyperresponsiveness.
These tests need to be performed within 24 h of
symptoms or within 24 h of the suspected causative
job exposure, because they may become normal with
longer periods away from exposure to a relevant
workplace sensitizer and may result in a missed
diagnosis in that event. If a diagnosis of asthma is
confirmed (from the clinical history and pulmonary
function responses), then it is necessary to objec-
tively demonstrate whether a work relationship is
present.

OA INDUCED BY SPECIFIC SENSITIZERS
Diagnosis

As has been detailed in some guidelines and
reviews®1-52 for OA caused by a specific sensitizer,
the relationship of asthma to work may be deter-
mined by assessing the variability in airflow limita-
tion in relationship to work by patient self-recorded
serial peak expiratory flows or spirometric data (as
well as respiratory medication use and symptom
scores), which can then be interpreted in relation to
workplace exposures. These are best recorded at
least four times a day in triplicate, using either
inexpensive peak flow meters, electronic hand-held
peak flow devices, or spirometers. Recordings should
be performed during periods of work weeks as well
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as periods away from the suspected exposure for
comparison, preferably at least 10 days away from
the workplace exposure area (ideally when off work).
The addition of a measure of airway responsiveness
such as methacholine challenge tests performed near
the end of a working exposure week (within 24 h of
exposure),’! and for comparison at the end of a
period away from exposure (ideally 2 to 3 weeks away
from work) adds a further objective measure to
assess airway changes related to work. A threefold
improvement in the provocative concentration of
methacholine causing a 20% fall in FEV, when away
from the work exposure supports a diagnosis of OA if
the results have not been confounded by other
factors such as intercurrent upper or lower respira-
tory infection, or nonoccupational allergen exposure.
If these tests cannot be performed or cannot be
clearly interpreted, then specific laboratory exposure
challenge tests can be helpful, although they are
available in relatively few centers.>® Alternatively, it
is sometimes possible to perform a closely monitored
“workplace challenge” when a technician supervises
hourly spirometry during separate days, with the
patient performing work in the suspected occupa-
tional setting and in an unexposed environment.>*
Immunologic tests, such as skin tests when the
exposure at work has included high-molecular-
weight allergens such as animal proteins or natural
rubber latex, can provide further assistance with the
diagnosis; however, these tests, although sensitive,
are relatively nonspecific for OA, and the results can
be positive in exposed workers who do not have a
history of respiratory allergy up to the time of
testing.3%55 For low-molecular-weight occupational
sensitizers, skin testing is only useful to assess sensi-
tization to a few agents such as complex platinum
salts and, to a lesser extent, salts of other metals such
as nickel and cobalt.56-5 Similarly, in vitro immuno-
logic tests can be used to demonstrate the presence
of specific IgE antibodies to a workplace sensitiz-
er,50-63 but the use of such tests for low-molecular-
weight sensitizers is limited by their reliable avail-
ability for relatively few agents, generally in research
laboratories,®4-% and by antibody presence in only a
minority of patients with OA as a result of exposure
to the more common low-molecular-weight sensitiz-
ers such as diisocyanates (used in polyurethane
products and spray paints)™ and plicatic acid (in
Western red cedar),” in whom other immunologic
mechanisms may also be important.”>-7>

Newer investigations, which have been reported in
research studies, include the use of induced sputum
to assess changes in sputum eosinophilic inflamma-
tion during periods at work vs periods off work.
While this appears to add diagnostic accuracy to
other investigations such as serial peak flow moni-
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toring, ™ some cases of OA have been associated with
neutrophilic inflammatory airway markers rather
than eosinophilic inflammation.” Consequently, fur-
ther investigation will be needed to clarify the
interpretation of findings from induced sputum sam-
ples in the assessment of OA. The role of other
newer investigations such as exhaled nitric oxide
measurements and breath condensate analyses also
needs further investigation to determine their possi-
ble roles in clinical evaluation of OA.75.7

Management

Once a diagnosis is reached, the management of
OA that is caused by a specific work sensitizer
includes the avoidance of further exposure to that
sensitizer and medical management of the asthma.
Often, the patient will need to move to a different
work environment or change jobs. Outcome is best
with early diagnosis and early removal from expo-
sure.

IRRITANT-INDUCED OA
Diagnosis

A diagnosis of OA related to an irritant exposure
relies mainly on the documentation of an accidental
high exposure to a respiratory irritant agent with the
onset of asthma symptoms, persisting for at least 3
months and starting shortly after the irritant expo-
sure, in a patient with no preceding evidence of
asthma. An objective diagnosis of asthma after the
exposure is reached by evidence of a significant
airway bronchodilator response or positive metha-
choline challenge result. Patients who meet the
relatively stringent criteria for RADS, as described
by Brooks et al,% most certainly will have a diagnosis
of irritant-induced asthma. Other reports5!-53 have
modified these criteria to include less massive expo-
sures, less persistent symptoms, or greater delays in
the onset of symptoms after exposures. Such an
expansion of the criteria of Brook et al>* may repre-
sent true irritant-induced asthma, and increases the
frequency of diagnosis but decreases the certainty of
a true diagnosis.®3

The irritant exposure leading to RADS or irritant-
induced asthma has most frequently been reported
indoors in enclosed spaces with high fume expo-
sures. However, high outdoor exposures to alkaline
dust (largely related to calcium oxide) from the
collapse of the World Trade Center were associated
with occupational airway irritant responses, leading
to “World Trade Center cough” in firefighters and
other occupationally exposed groups.>¢ There was an
increase in airway responsiveness associated with this
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exposure,* which was reported to have a later onset
after exposure than the 24 h used in the criteria
Brooks et al.%¢ The findings of cough and increased
airway responsiveness were likely based on the pres-
ence of irritant-induced asthma (or RADS), but also
in some exposed workers cough was associated with
increases in symptoms of rhinitis and gastroesopha-
geal reflux, so the causes of cough may have been
multifactorial. Although the New York firefighters
underwent preemployment medical assessments and
periodic medical surveillance to exclude asthma
among the active workers, there were also reports of
increased symptoms among asthmatic lower Man-
hattan residents following the collapse of the World
Trade Center that may have resulted from an irritant
aggravation of underlying asthma, although, as with
the firefighters, other mechanisms may also have
played a role.

MANAGEMENT OF IRRITANT-INDUCED ASTHMA

Those with Irritant-induced asthma may be able to
stay in the same workplace with appropriate asthma
pharmacotherapy and environmental control mea-
sures if provisions are made to prevent further
high-level irritant exposures.

WORK-RELATED AGGRAVATION OF ASTHMA

In addition to the induction of new-onset asthma,
occupational exposures can aggravate preexisting
asthma, particularly workplace exposures to dusts,
fumes, and sprays, which trigger bronchoconstriction
in workers with hyperreactive airways. A similar
response can occur in asthmatic patients who at work
are exposed to cold dry air or put forth strenuous
exertion, and these effects are likely to be greatest in
those with poor pharmacologic control of their
asthma or in workers with severe airway hyperre-
sponsiveness. A diagnosis of true OA needs to be
excluded in such patients by the means discussed
above, and management of the condition consists of
optimizing environmental control measures and
pharmacotherapy, as well as controlling personal
workplace exposures to respiratory irritants and trig-
gers (eg, with the use of respiratory protection for
short-term potential irritant exposures, and the insti-
tution of appropriate ventilation and containment
measures for respiratory irritants at work).

OCCUPATIONAL EOSINOPHILIC BRONCHITIS

Occupationally induced eosinophilic airway in-
flammation can result in cough with or without
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sputum production but without other physiologic
changes of asthma (ie, an absence of airflow limita-
tion and bronchial hyperresponsiveness). This can be
induced by the same workplace sensitizers, which
can cause OA, and is a presumed immunologic
response. Diagnosis relies on the demonstration of
significant eosinophilia in sputum samples, usually
obtained by sputum induction, and the presence of
= 3% eosinophils in sputum samples obtained at the
end of a working week, with reduction in the per-
centage of eosinophils in sputum during periods off
work, has been suggested as the criterion for diag-
nosis.®> The same management regimen as that for
OA from a sensitizer includes the avoidance of
exposure to the causative work agent and the use of
therapy with inhaled steroids.

HP

Cough is a common symptom of HP in addition to
dyspnea, chills, and fever. HP can be caused by a
hypersensitivity response to medications, to inhaled
environmental high-molecular-weight antigens, or to
certain chemicals. The range of inhaled agents is
large, including antigens from fungi,56-55 mycobac-
teria,® thermophilic actinomycetes (bacteria),”° par-
asites, and birds.”! Nonoccupational antigenic
causes, as covered in a separate section of this
guideline, include indoor fungi for Japanese summer
HP34 and indoor microbial contamination, including
contamination of humidifiers and vaporizers,®2 hot
tubs (including mycobacterial contamination),5 and
swimming pool areas,”® in office settings or homes.

Occupational causes of HP include organic dust
exposures, as in farmers exposed to “moldy” hay or to
chickens, turkeys, or other birds, or in lifeguards or
office workers exposed to water contaminated by
microorganisms. Chemical exposures that can trigger
HP include diisocyanates, most commonly diphenyl-
methane-diisocyanate.”* Metal-working fluid (cool-
ant) contaminated by microorganisms is also a rela-
tively commonly reported cause of HP in the
industrialized workplace.®> Key aspects of the diag-
nosis, as with the diagnosis of OA, include an initial
suspicion of an extrinsic cause for any patient with
interstitial lung disease, careful history-taking for
exposure to birds, areas that may generate fungal or
other bioaerosol exposures (eg, barns, contaminated
homes, offices, hot tubs, swimming pool areas, or
other workplace exposures), and potential work ex-
posure to chemicals that can cause this response.
Suspicion is further increased if respiratory findings
are intermittent in relation to these exposures and
clear up without pharmacologic intervention after a
few days away from a particular area. BAL findings
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of predominant lymphocytosis in a patient with
apparent interstitial lung disease and findings of
giant cell granulomas on lung biopsy specimens also
raise suspicion of an extrinsic cause. The demonstra-
tion of specific serum IgG antibodies to the sus-
pected agent further supports the diagnosis, al-
though the standardization of antigen extracts is
difficult in some cases. Pulmonary function tests can
show restrictive changes with reduced diffusing ca-
pacity apparent especially on exercise, but chronic
airflow limitation may predominate in patients with
chronic HP with bronchiolitis. In patients with the
acute form of HP, chest radiograph findings may
mimic pneumonia, and in patients with the chronic
form of HP the findings may resemble idiopathic
pulmonary fibrosis. A high-resolution CT scan show-
ing a ground-glass appearance may be helpful in
distinguishing the chronic form of HP.96-97 Occasion-
ally, a specific challenge may be needed for medico-
legal purposes to confirm the diagnosis, especially if
the findings of radiographic and other investigations
are nonspecific.

OTHER OCCUPATIONAL CAUSES OF INTERSTITIAL
LUNG DISEASE

Patients with hard metal disease (ie, giant cell
interstitial pneumonitis from cobalt) or asbestosis
(with differential diagnoses including idiopathic pul-
monary fibrosis) also may initially present with a dry
cough. As with the previous occupational diseases,
the work history is a key component in making the
diagnosis, but the patient may not be aware of all
occupational exposures, and the physician needs to
be aware of the types of work in which such expo-
sures may occur and obtain details from a review of
material safety data sheets and any occupational
hygiene reports that may be obtained from the
workplace. Early identification and removal of the
patient from further exposure are key components of
treatment.

CHRONIC BERYLLIUM LUNG DISEASE

Beryllium is being used more widely than in the
traditional uses in the aerospace industries and nu-
clear power plant facilities. Current uses include the
manufacture of materials from alloys containing be-
ryllium for the production of pen clips, golf clubs,
and other products. The presenting symptoms can
include cough and dyspnea with chest radiographic
findings that are identical to those for sarcoidosis.”
Thus, chronic beryllium lung disease should be
included in the differential diagnosis of sarcoidosis,
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and an overt or covert exposure to beryllium should
be carefully assessed from a medical history supple-
mented, where appropriate, by beryllium lympho-
cyte proliferation tests.”

OTHER OCCUPATIONAL LUNG DISEASES
WitH COUGH

Other occupational lung diseases in patients who
may present with cough include occupational bronchi-
tis (with a differential diagnosis including nonoccupa-
tional bronchitis) and occupational lung cancer (with a
differential diagnosis including nonoccupational causes
of lung cancer). The workplace has been estimated to
account for approximately 15% of the burden of
chronic obstructive lung disease (a mean estimate from
several studies).!? Exposure assessment is necessary in
addition to information as to other known contributing
factors to assist in estimating the probability of occupa-
tional contributions to these diseases.

CouGH DUE TO MUuCcoUs MEMBRANE
JRRITATION BY LOW-LEVEL
RESPIRATORY IRRITANTS

Cough and other asthma-like symptoms are a
relatively common component of sick building syn-
drome, which has been reported most often in sealed
office buildings.#-16  Associated factors have in-
cluded psychosocial stress, poor building mainte-
nance, complaints as to temperature or humidity
control, and volatile organic compound exposures.
Several studies have shown an association with air-
borne endotoxin or fungal contamination in build-
ings, and one study!” showed a significant improve-
ment in symptoms with blinded use of biocidal
ultraviolet radiation in a crossover study. A similar
syndrome, darkroom disease, occurring in radio-
graph technologists, has also been associated with
greater self-reporting of work conditions that would
be expected to be associated with low-level irritant
exposures, as well as with psychosocial stressors.!0!

CouGH DUE 1O ORGANIC DUSsT
Toxic SYNDROME

This syndrome has been described mainly in agri-
cultural settings and may be confused initially with
HP because the symptoms are similar. Cough may
be a prominent feature, with chest tightness, fever,
and malaise starting 4 to 8 h after exposure to
contaminated grain dust and usually lasting 36 to
48 h before clearing. Although some exposed work-
ers can have airway hyperresponsiveness, and more
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typical features of asthma or chronic bronchitis, the
acute symptoms are more similar to humidifier fever,
polymer fume fever, and metal fume fever. Unlike
HP, the chest radiograph and pulmonary function
test findings are usually normal, and BAL fluid
samples show mainly neutrophils. The cause and
mechanisms are not fully understood, but in some
cases it has been suggested to relate to the contam-
ination of grain or other organic dust by fungi or
endotoxins, triggering neutrophil activation and the
release of cytokines. More chronic airway inflamma-
tory effects can also occur from these exposures, with
chronic cough and sputum, as can more typical
findings of asthma.102-104

FINDINGS FROM HISTORY THAT MAY LEAD TO
SUSPICION OF AN OCCUPATIONAL OR
ENVIRONMENTAL CAUSE OF COUGH

As noted from the above review, almost any cause of
cough may have an occupational or environmental
cause or contribution. Therefore, a review of the
patient’s occupational and environmental exposures is
needed in all patients with cough. The failure to
identify and correct an occupational or environmental
cause or contribution to cough will lead to an increased
need for the pharmacologic management of disease,
and may lead to progressive disease despite the use of
medications to treat the condition. The most common
potentially modifiable nonoccupational environmental
causes/triggers are tobacco smoke for children and
adults, and indoor allergens, such as from cats or other
animals, and dust mites. Exposure to these and an
assessment of their relevance in cough should be
specifically determined for all patients with rhinitis,
asthma, and COPD, while other antigenic triggers such
as birds and contaminated humidifiers should be con-
sidered for all who may have HP.

Occupational exposures should be considered spe-
cifically for all patients with rhinitis, asthma, or HP
whose symptoms start during their working life. For
those with potential diseases of longer latency, such
as chronic beryllium disease and hard metal disease
or chronic HP, the medical history should specifi-
cally include all previous occupational exposures.

RESEARCH NEEDS

The outcome of many occupational causes of
cough improves with an early diagnosis and a change
in occupational exposure. Research is needed to
determine effective strategies to enable the early
recognition of occupational causes and contributions
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to cough. The role of submassive respiratory irritant
exposures needs to be further understood and crite-
ria developed for a diagnosis of these effects. Inter-
actions between occupational sensitizers and irritants
also need to be better understood to minimize
morbidity from such exposures. Host susceptibility
factors need clarification and may eventually permit
modification. Methods for identifying new potential
respiratory sensitizers prior to their use in the work-
place need to be developed and alternative nonsen-
sitizing materials need to be developed. Better ex-
posure assessment is also needed to understand
details of the exposures leading to many of the
occupational and environmental causes of cough.

SUMMARY OF RECOMMENDATIONS

1. In every patient with cough, when tak-
ing a medical history, ask about occupa-
tional and environmental causes. Level of
evidence, expert opinion; benefit, substantial;
grade of recommendations, E/A

2. In every patient with cough who has
potentially significant exposures to suspi-
cious environmental or occupational causes,
determine the relationship of these occupa-
tional and environmental factors to confirm
or refute their role in cough and to modify
or eliminate exposure to the relevant
agents. Level of evidence, expert opinion; ben-
efit, substantial; grade of recommendations, E/A

3. Because outdoor environmental pollu-
tion and occupational exposures can be im-

ortant factors in causing cough, physicians
should play a role in developing and sup-
porting enforceable standards for safe
workplace and outdoor air pollution expo-
sure limits. Level of evidence, expert opinion;
benefit, substantial; grade of recommendations,
E/A

4. In patients with a high suspicion of
cough due to environmental or occupa-
tional exposures, consider referring the pa-
tient to a specialist in this area or consult
evidence-based guidelines. Level of evidence,
expert opinion; net benefit, substantial; grade of
recommendation, E/A
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