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Figure 4. Typical silica exposure concern resulting from silica-containing
cement boring. Vibration and noise exposures might also be significant in this
particular instance. Photo courtesy of CDC.

A third type of infamous pneumoconiosis is coal workers’
pneumoconiosis (commonly referred to as CWP or black lung). As
the name implies, it is caused by inhalation of coal mine dust (Figure
5). Typically, CWP and other pneumoconioses take many years to
develop and be manifested, although in some cases—silicosis,
particularly—rapidly progressive forms can occur after only short
periods of intense exposure. When severe, the disease often leads
to lung impairment, disability, and premature death.
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Figure 5. Photos from the National Institute for Occupational Safety and
Health showing the progression from a healthy lung (L) to advanced black
lung disease (R).

Berylliosis, Siderosis, Shaver’s disease, and Plumbism

As was noted in the Toxicology chapter, the paradigm of that
science rests on the notion that the dose makes the poison:
Everything is toxic in some measure. The diseases of berylliosis,
Siderosis, Shaver’s disease, and Plumbism are all occupational
examples of that paradigm in that they are not considered overtly
toxic, yet have work-related toxicity given ongoing professional
exposures. Many more of these “elemental” diseases could be
mentioned, but these are singled out here for their associations with
the dusty trades.

“Acute beryllium disease (ABD) is a rapid onset form of
chemical pneumonia that results from breathing high
airborne concentrations of the elemental metal
beryllium. ABD is generally associated with exposure to
beryllium at high levels and may be fatal in 10 percent of
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cases. ABD is extremely rare in the workplace today due
to more stringent exposure controls implemented
following occupational and environmental standards set
in the 1970s. Absent ABD, the most common health
effects associated with overexposure to beryllium in the
workplace include beryllium sensitization, chronic
beryllium disease (CBD), and lung cancer.Beryllium (Be)
sensitization is the activation of the body’s immune
response resulting from inhalation or skin exposure to
beryllium dust, fume, mist, or solutions.

Chronic Beryllium Disease is a chronic granulomatous
lung disease caused by inhaling airborne beryllium after
becoming sensitized to beryllium. It can progress to a
chronic obstructive lung disorder, resulting in loss of
quality of life and the potential for decreased life
expectancy. Based on numerous studies in occupational
settings, OSHA has determined that occupational
exposure to beryllium causes lung cancer in humans. In
addition, the International Agency for Research on
Cancer (IARC) classifies beryllium as a Group 1
carcinogen (carcinogenic to humans), and the National
Toxicology Program (NTP) lists beryllium as a known
human carcinogen.

Information from OSHA.

Siderosis is caused by the deposition of excess iron (Fe) in lung
tissue and typically refers to an environmental disease of the lung.
It may be called pulmonary siderosis or Welder’s disease, which is a
form of pneumoconiosis. Siderosis is normally quite rare and is due
to “excessive exposure to welding fume, itself resulting in a
condition termed metal fume fever. It has been estimated that 30
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to 40 percent of all welders have experienced metal fume fever at
some time (Abraham, 1983). This disorder, which results from
exposure to freshly formed metal fume, results in the appearance
of delayed, flu-like symptoms, including dyspnea, coughing, pains
in muscles and joints, fever, and chills. In addition to fume fever,
exposure to welding fume may damage the small airways, causing
interstitial pneumonia (OSHA)”

Shaver’s Disease results from aluminum exposure (Al) and was
named after it was investigated and reported on extensively in 1947
by Shaver and Riddell. They noted pulmonary fibrosis in 46 of 344
workers engaged in the manufacturing of alumina abrasives wherein
the disease progressed rapidly and was fatal in about 1in 5 workers.
Shaver’s disease is an interstitial nonnodular lung fibrosis,
characterized by emphysema and frequent ruptures of lung tissue
leading to pneumothorax.

Plumbism results from toxic levels of inorganic lead (Pb) exposure,
causing health effects in many organ systems that range from
changes in enzyme function to life-threatening intoxication. Lead
exposure at even low doses can lead to cardiovascular and kidney
effects, cognitive dysfunction, and adverse reproductive outcomes.
Workplace lead exposure is an ongoing health problem in the U.S.
where adult blood lead levels higher than background are almost
all work-related. Lead exposure occurs mainly in battery
manufacturing, lead and zinc ore mining, and painting and paper
hanging industries.

Farming and agriculcure

Anthrax

Anthrax is caused by the spore forming bacteria Bacillus
anthracis. Many animals may carry the anthrax bacteria or spores
including cattle, horses, goats, and sheep. Spore remain viable in
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animal products for long periods. Types of anthrax are cutaneous
anthrax, a skin disease, and pulmonary anthrax, affecting the lungs.
The main occupations at risk include agricultural workers, abattoirs,
animal byproduct processing, vets, and the wool and tanning
industries.

Leptospirosis

The main form of leptospirosis is Weil's disease, which is a
potentially life-threatening illness caused by the Leptospira bacteria
passed from rats via urine. Symptoms are flu-like, such as fever,
headache, vomiting, muscle pains, pneumonia, and possible kidney
failure and death. The disease may be transmitted through contact
with rat’s urine or watercourses contaminated with it.

Leptospirosis occurs worldwide but is most common in
temperate or tropical climates and presents an occupational hazard
not only for rat farmers but for many people who work outdoors
or with animals, including slaughterhouse workers, dairy farmers,
veterinarians and animal caretakers, miners, sewer workers, and
fisheries workers or handlers. The disease has also been associated
with swimming, wading, kayaking, and rafting in contaminated lakes
and rivers. As such, it is a recreational hazard for campers or those
who participate in outdoor sports, as well as anyone exposed after
flooding or hurricane related water overflow events.

Q fever

Q fever is an infection caused by Coxiella burnetii, a type of
bacterium found worldwide except in New Zealand. The infection is
almost always related to direct or indirect contact with animals such
as cattle, sheep or goats, although a wide range of animals, including
cats, dogs and kangaroos, may carry the infection.

Salmonellosis

Such is the name given to an infection caused by any of the
Salmonella group of bacteria, which may be carried by most types
of farm animal and especially poultry and small reptiles like pet
turtles. CDC estimates Salmonella bacteria cause about 1.35 million
infections, 26,500 hospitalizations, and 420 deaths in the United
States every year, and food is the source for most of these illnesses.
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Salmonellosis symptoms develop suddenly about 12 to 24 hours
after infection and include malaise, headache, nausea, abdominal
pain, diarrhea, and fever. Most people who get ill from Salmonella
see symptoms usually begin six hours to six days after infection
and last four to seven days and recover without specific treatment
although some may require hospitalization.

Silo Filler’s Disease

Silo Filler’s Disease represents an occupational
hazard associated with crops placed in farm silos (Figure
6). Studies have shown that toxic levels of NO, NO2, and
N204 are regularly generated in silos where exposure
can occur without warning. When these potent nitrogen
oxides are inhaled deep into the lungs, contact with the
mucosal moisture produces nitric acid, which burns the
airways, respiratory bronchioles, and alveoli. In fatal
exposures, vascular collapse and the outpouring of
serum rapidly produce shock and death as seen in the
Case Report (below).

Case Report: Silo Filler’s Disease Fatality

On September 18, 1981, a 39-year-old farmhand was
overcome while climbing up the chute of a recently
filled concrete stave silo. In the preceding 10 days, the
farm owner had filled this silo with Sudex grass and
chopped corn silage. On September 18, he asked a
farmhand to climb up the unloading chute inside the silo
and toss out fresh silage. When the farmhand climbed
the chute, he became short of breath and confused and
had to descend. He made a second attempt but again
had to climb down and was noted to be cyanotic, pale,
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and diaphoretic, and was hospitalized. Five hours after
admission, he experienced cardiopulmonary arrest and
died despite vigorous efforts to resuscitate him. Post-
mortem examination showed grossly edematous lungs
and microscopic exam revealed alveoli flooded with
proteinaceous material.

Fatal and serious exposures to nitrogen oxides are not
unique to farming. They have been reported in
association with arc and acetylene welding, burning
cellulose nitrate, and dynamite blasting. Diesel fumes,
furnace gases, and chemical processes involving the
generation of NO2 are also potentially dangerous.

Information and case report from CDC.

Figure 6. Silo Filler’s Disease is often an acute outcome caused by the
formation of corrosive nitric acid in the lungs, following exposure to nitrogen
oxides in silos. Photo by Stephen Pedersen.
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Z.0onoses

Zoonoses are infections that are naturally transmitted from animal
to humans (Figure 7). Every year, tens of thousands of Americans get
sick from diseases spread this way. Obviously “zoonotic diseases are
very common, both in the United States and around the world” In
fact, “scientists estimate that more than six out of every 10 known
infectious diseases in people are spread from animals, and 75
percent of all new or emerging infectious diseases in people are
spread from animals (CDC)” Zoonotic diseases are very common,
both in the United States and around the world. Scientists estimate
that more than 6 out of every 10 known infectious diseases in people
can be spread from animals, and 3 out of every 4 new or emerging
infectious diseases in people come from animals.

Z0ONOTIC DISEASES

spread BETWEEN animals and people
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Figure 7. Animals infecting humans: Zoonoses. via CDC.
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