OTHER METALS
Aluminum and titanium dioxide have been rarely associated with
a sarcoid-like reaction in lung tissue. Exposure to dust containing
tungsten carbide, also known as “hard metal,” may produce giant cell
interstitial pneumonitis. Cobalt is a constituent of tungsten carbide
and is the likely etiologic agent of both the interstitial pneumonitis
and the occupational asthma that may occur. The most common
exposures to tungsten carbide occur in tool and dye, saw blade, and
drill bit manufacture. Diamond polishing may also involve exposure to
cobalt dust. In patients with interstitial lung disease, one should always
inquire about exposure to metal fumes and/or dusts. Especially when
sarcoidosis appears to be the diagnosis, one should always consider
possible CBD.
OTHER INORGANIC DUSTS
Most of the inorganic dusts discussed thus far are associated with the
production of either dust macules or interstitial fibrotic changes in the
lung. Other inorganic and organic dusts (see categories in Table 311-1),
along with some of the dusts previously discussed, are associated with
chronic mucus hypersecretion (chronic bronchitis), with or without
reduction of expiratory flow rates. Cigarette smoking is the major
cause of these conditions, and any effort to attribute some component
of the disease to occupational and environmental exposures must take
cigarette smoking into account. Most studies suggest an additive effect
of dust exposure and smoking. The pattern of the irritant dust effect is
similar to that of cigarette smoking, suggesting that small airway inflammation may be the initial site of pathologic response in those cases and
continued exposure may lead to chronic bronchitis and COPD.
ORGANIC DUSTS
Some of the specific diseases associated with organic dusts are discussed in detail in the chapters on asthma (Chap. 309) and hypersensitivity pneumonitis (Chap. 310). Many of these diseases are named
for the specific setting in which they are found, e.g., farmer’s lung, malt
worker’s disease, and mushroom worker’s disease. Often the temporal
relation of symptoms to exposure furnishes the best evidence for the
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diagnosis. Three occupational exposures are singled out for discussion 1691
here because they affect the largest proportions of workers.
Cotton Dust (Byssinosis) Workers occupationally exposed to cotton dust
(but also to flax, hemp, or jute dust) in the production of yarns for textiles and rope making are at risk for an asthma-like syndrome known
as byssinosis. Exposure occurs throughout the manufacturing process
but is most pronounced in the portions of the factory involved with the
treatment of the cotton before spinning, i.e., blowing, mixing, and carding (straightening of fibers). The risk of byssinosis is associated with
both cotton dust and endotoxin levels in the workplace environment.
Byssinosis is characterized clinically as occasional (early-stage) and
then regular (late-stage) chest tightness toward the end of the first day
of the workweek (“Monday chest tightness”). Exposed workers may
show a significant drop in FEV1 over the course of a Monday workshift. Initially the symptoms do not recur on subsequent days of the
week. However, in 10–25% of workers, the disease may be progressive,
with chest tightness recurring or persisting throughout the workweek.
After >10 years of exposure, workers with recurrent symptoms are
more likely to have an obstructive pattern on pulmonary function testing. The highest grades of impairment generally are seen in smokers.
Dust exposure can be reduced by the use of exhaust hoods, general
increases in ventilation, and wetting procedures, but respiratory protective equipment may be required during certain operations. Regular
surveillance of pulmonary function in cotton dust–exposed workers
using spirometry before and after the workshift is required by OSHA.
All workers with persistent symptoms or significantly reduced levels of
pulmonary function should be moved to areas of lower risk of exposure.
Grain Dust Worldwide, many farmers and workers in grain storage
facilities are exposed to grain dust. The presentation of obstructive
airway disease in grain dust–exposed workers is virtually identical to
the characteristic findings in cigarette smokers, i.e., persistent cough,
mucus hypersecretion, wheeze and dyspnea on exertion, and reduced
FEV1 and FEV1/FVC (forced vital capacity) ratio (Chap. 306e).
Dust concentrations in grain elevators vary greatly but can be
>10,000 μg/m3 with many particles in the respirable size range. The
effect of grain dust exposure is additive to that of cigarette smoking,
with ~50% of workers who smoke having symptoms. Smoking grain
dust–exposed workers are more likely to have obstructive ventilatory
deficits on pulmonary function testing. As in byssinosis, endotoxin
may play a role in grain dust–induced chronic bronchitis and COPD.
Farmer’s Lung This condition results from exposure to moldy hay
containing spores of thermophilic actinomycetes that produce a hypersensitivity pneumonitis (Chap. 310). A patient with acute farmer’s
lung presents 4–8 h after exposure with fever, chills, malaise, cough,
and dyspnea without wheezing. The history of exposure is obviously
essential to distinguish this disease from influenza or pneumonia with
similar symptoms. In the chronic form of the disease, the history of
repeated attacks after similar exposure is important in differentiating
this syndrome from other causes of patchy fibrosis (e.g., sarcoidosis).
A wide variety of other organic dusts are associated with the occurrence of hypersensitivity pneumonitis (Chap. 310). For patients who
present with hypersensitivity pneumonitis, specific and careful inquiry
about occupations, hobbies, and other home environmental exposures
is necessary to uncover the source of the etiologic agent.
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CHRONIC BERYLLIUM DISEASE
Beryllium is a lightweight metal with tensile strength, good electrical
conductivity, and value in the control of nuclear reactions through
its ability to quench neutrons. Although beryllium may produce an
acute pneumonitis, it is far more commonly associated with a chronic
granulomatous inflammatory disease that is similar to sarcoidosis
(Chap. 390). Unless one inquires specifically about occupational
exposures to beryllium in the manufacture of alloys, ceramics, or
high-technology electronics in a patient with sarcoidosis, one may
miss entirely the etiologic relationship to the occupational exposure.
What distinguishes chronic beryllium disease (CBD) from sarcoidosis
is evidence of a specific cell-mediated immune response (i.e., delayed
hypersensitivity) to beryllium.
The test that usually provides this evidence is the beryllium lymphocyte proliferation test (BeLPT). The BeLPT compares the in vitro
proliferation of lymphocytes from blood or bronchoalveolar lavage
in the presence of beryllium salts with that of unstimulated cells.
Proliferation is usually measured by lymphocyte uptake of radiolabeled thymidine.
Chest imaging findings are similar to those of sarcoidosis (nodules
along septal lines) except that hilar adenopathy is somewhat less common. As with sarcoidosis, pulmonary function test results may show
restrictive and/or obstructive ventilatory deficits and decreased diffusing capacity. With early disease, both chest imaging studies and pulmonary function tests may be normal. Fiberoptic bronchoscopy with
transbronchial lung biopsy usually is required to make the diagnosis of
CBD. In a beryllium-sensitized individual, the presence of noncaseating granulomas or monocytic infiltration in lung tissue establishes the
diagnosis. Accumulation of beryllium-specific CD4+ T cells occurs in
the granulomatous inflammation seen on lung biopsy. Susceptibility to
CBD is highly associated with human leukocyte antigen DP (HLA-DP)
alleles that have a glutamic acid in position 69 of the β chain.

TOXIC CHEMICALS
Exposure to toxic chemicals affecting the lung generally involves gases
and vapors. A common accident is one in which the victim is trapped
in a confined space where the chemicals have accumulated to harmful levels. In addition to the specific toxic effects of the chemical, the
victim often sustains considerable anoxia, which can play a dominant
role in determining whether the individual survives.
Table 311-2 lists a variety of toxic agents that can produce acute
and sometimes life-threatening reactions in the lung. All these agents
in sufficient concentrations have been demonstrated, at least in animal
studies, to affect the lower airways and disrupt alveolar architecture,
either acutely or as a result of chronic exposure. Some of these agents
may be generated acutely in the environment (see below).
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