
217

Sarcoidosis

21

Sarcoidosis is an inflammatory disease that can affect any organ and involves 
the lungs in 90 percent of patients. The tissue biopsy of patients with sarcoidosis 
has a characteristic appearance under the microscope consisting of clumps of 
specific types of inflammatory cells, called granulomas. Granulomas are an 
immune response to foreign particles that enter the body, which is why sarcoido-
sis is thought to have an environmental cause.

Sarcoidosis may exist without symptoms but is often discovered during a 
routine checkup. Usually, sarcoidosis is detected by a chest radiograph (x-ray) 
or chest computed tomography (CT) scan, which most commonly shows 
enlarged lymph nodes. The disease can last just one or two years and require 
minimal or no treatment, or it can span decades and require interventions. The 
symptoms depend on which organs the disease affects. The chronic progres-
sive form of the disease involving the lungs results in shortness of breath and 
decline in overall quality of life. Patients with neurologic or heart involvement 
have the poorest outcome.
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Whom does it affect?

Epidemiology, prevalence, economic burden, vulnerable populations

Sarcoidosis affects people of all ages throughout the world, with the highest 
incidence in those between the ages of 20 and 40 (1). There are significant 
racial and gender differences in disease severity, incidence, and prevalence. 
Worldwide, women are more often affected than men. The highest annual inci-
dence has been observed in northern European countries, at 5 to 40 cases  
per 100,000 people per year (2). 

With 36 cases per 100,000 people per year, African Americans are about 3 times 
more likely than Caucasian Americans (11 cases per 100,000) to have sarcoidosis. 
African American women are the most commonly affected group, with nearly a 3 per-
cent lifetime risk for developing sarcoidosis (1). Sarcoidosis in African Americans is 
also more likely to be chronic, involve several organs, and lead to death (3).

No data on the economic burden due to sarcoidosis are available. Fatigue, 
joint pain, and shortness of breath can lead to lost work days and necessitate 
transfer to a less physically demanding job. Sarcoidosis accounts for less than 
1 percent of hospital admissions in the United States (4).

Exposure to inorganic particles, insecticides, and moldy environments 
has been reported to be associated with sarcoidosis. Occupational studies 

Comedian Bernie Mac died at age 50 of 
sarcoidosis.
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have shown positive associations with metalworking, firefighting, service in 
the U.S. Navy, and handling of building supplies. Investigators have reported 
an increased incidence of sarcoidosis among New York City Fire Department 
rescue workers involved in the World Trade Center attacks of September 11, 
2001. Socio economic status does not affect the risk of sarcoidosis, but low 
income and other financial barriers to care are associated with more severe 
sarcoidosis (5).

Susceptibility to sarcoidosis depends on an interaction between inherited 
genes and environmental exposures. Relatives of sarcoidosis patients are at 
higher risk of developing sarcoidosis compared to the general population. How-
ever, while family members are at higher risk, less than 1 percent of first- and 
second-degree relatives of sarcoidosis patients develop sarcoidosis (6). Sarcoi-
dosis is not transmissible, and cigarette smokers are not at increased risk of 
developing sarcoidosis. 

Incidence of sarcoidosis by age, race, and gender in Detroit, Michigan
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The incidence of sarcoidosis among Caucasian and African American men and women by age in 
a health maintenance organization in Detroit, Michigan, 1990 –1994. Benjamin A. Rybicki, et al. 
Racial Differences in Sarcoidosis Incidence: A 5-Year Study in a Health Maintenance Organization, 
American Journal of Epidemiology, 1 February 1997, 145, 3, by permission of Oxford University 
Press.
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What are we learning about sarcoidosis?

Pathophysiology, causes: genetic, environment, microbes

Sarcoidal granulomas may spontaneously resolve or they may accumulate and 
persist. Accumulation and persistence of granulomas within an organ can lead 
to dysfunction and cause scarring. The extent and location of the granulomatous 

Case stuDy

A 36-year-old woman sought medical evaluation for cough and shortness 
of breath that progressed over six months. She was diagnosed with 
bronchitis and given two courses of antibiotics. Her cough and shortness 
of breath persisted, and she was then diagnosed with asthma and was 
prescribed inhalers. She noted some improvement but then began feeling 
fatigued and experienced excessive sweating at night to the point that her 
bedclothes and bed sheets became wet. She lost 15 pounds over three 
months. She developed chest pain and discomfort in her hands and feet.

A chest radiograph showed large lymph nodes. Concerns were raised 
that she might have lymphoma or cancer. She was referred to a thoracic 
surgeon, who suspected sarcoidosis and referred her to a pulmonologist. 
The pulmonologist confirmed the diagnosis after taking tissue samples 
from the lung with a bronchoscope. The patient also completed pulmonary 
function tests that were normal. Because her symptoms interfered with her 
daily activities, she was prescribed prednisone, an anti-inflammatory 
steroid. By the time of her follow-up visit two months later, she had marked 
improvement in her symptoms. 

Comment

The diagnosis of sarcoidosis can be difficult because there is no unique 
feature of the disease and no definitive test. It can be confused with 
chronic infections or other conditions that cause swollen lymph glands. 
Other diagnoses must be excluded before the diagnosis of sarcoidosis can 
be made. Characteristic x-ray images and a biopsy are usually required. 
Fortunately, bronchoscopy can usually obtain adequate tissue so that more 
invasive surgical biopsy is unnecessary. Prednisone used judiciously can 
markedly improve symptoms.
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 inflammation determine the severity. For example, a large accumulation of gran-
ulomas within lymph nodes generally has little consequence, but minimal accu-
mulation in the electrical conduction system of the heart can lead to sudden 
death.

Pulmonary fibrosis (scarring in the lung) occurs in 20 to 25 percent of 
patients, and can, in turn, lead to respiratory failure (7). Why fibrosis occurs in 
some individuals and not others is not known.

Several lines of thought have raised the suspicion that infectious agents or 
noninfectious particles cause sarcoidosis. Infectious agents, such as fungi and 
mycobacteria, and noninfectious particles, such as certain dusts, cause granu-
lomatous reactions. Because sarcoidosis most commonly involves the lungs, 
followed by the eyes and skin, exposure to airborne agents in susceptible indi-
viduals has been suspected as the cause. The concept is supported by a higher 
incidence of cases in the spring and summer months when different infections 
peak. However, no infectious agent has been identified. Since sarcoidosis 
occurs worldwide and in all climates, it is likely that it is the cumulative result of 

Granulomas are cellular reactions in which macrophages typically fuse together to 
form giant cells, and other inflammatory cells occupy specific areas of the lesion. 
The same reaction is seen in the lung with certain infections and inhaled particles.
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immune responses to various environmental triggers, rather than to a single 
agent. Those who develop sarcoidosis likely inherit a tendency to respond more 
intensely to the inhaled agent.

how is it prevented, treated, and managed?

Prevention, treatment, staying healthy, prognosis

Since the cause of sarcoidosis is unknown, no way to prevent it exists. Studies 
show family members are at increased risk for developing sarcoidosis compared 
to the general population. However, the overall risk is extremely low; therefore, 
routine screening of family members should not be done. 

Not all patients with sarcoidosis need treatment. In at least one third of 
patients, sarcoidosis resolves without treatment and causes no further prob-
lems. In fact, it is this spontaneous remission of sarcoidosis among individuals 
who participate in drug trials that confounds interpretation of results about the 
effectiveness of the drugs tested. Unfortunately, there are few large, well-
designed sarcoidosis studies to guide treatment. 

The decision to begin treatment is based on weighing the risks against the 
potential benefits. In general, treatment is begun for two reasons: 1) symptoms 
interfere with activities of daily living and cannot be controlled by simple 

[L]

Enlargement of lymph nodes 
(arrows) is the most typical 
appearance of sarcoidosis in  
chest x-rays.

Whitebook_breathing_Ch21.indd   222 6/25/10   12:56:26 PM



Chapter 21 Sarcoidosis

223

 measures; and 2) organ function is threatened. When treatment is required, it is 
usually necessary to continue it for six months to a year, adjusting drug dosing 
according to response and to minimize side effects and complications. 

Corticosteroids are the most effective treatment. Corticosteroids improve 
symptoms and lung function and probably prevent complications. For those who 
do not tolerate corticosteroids or when a combination approach is warranted, 
other agents might be used to reduce inflammation and prevent complications. 
Most published data on the use of non-corticosteroid agents are anecdotal and 
based on small studies. 

Although sarcoidosis may result in periods of fatigue, body aches, joint pain, 
and respiratory symptoms such as cough and shortness of breath, for the vast 
majority, sarcoidosis is not permanently disabling. Several things can be done to 
remain healthy. Anyone who smokes should stop completely. Regular stretching 
exercises and exercises to promote cardiovascular health are recommended. 
Diet is particularly important for those on corticosteroids to minimize weight gain. 
Patients with active disease should have periodic follow-up visits with their phy-
sicians, which should include screening for eye and heart involvement.

Prognosis is variable and depends on gender, race, age, which organs are 
involved, the signs and symptoms at presentation, and which problems persist 
despite treatment. In the majority of patients, sarcoidosis improves or stabilizes 
in the first two years of illness. In nearly two thirds, spontaneous remission 
occurs within five years. Once the disease remits, it recurs in less than 5 percent 
of patients. Progressive sarcoidosis leads to death in less than 5 percent of 
cases (8). When it does, it is primarily due to progressive respiratory insuffi-
ciency or due to heart or neurologic involvement. 

are we making a difference?

Research past, present, and future

A great deal is known about the diagnosis, disease patterns, and clinical course 
of sarcoidosis. However, despite both a recent large, well-designed study funded 
by the National Heart, Lung, and Blood Institute called ACCESS and significant 
progress in methods to detect infectious agents, the cause of sarcoidosis 
remains unknown. Although the environmental trigger or triggers are yet to be 
identified, race and family history of disease are the most strongly identified risk 
factors, supporting the notion that a genetic susceptibility to sarcoidosis exists.
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The risk for developing sarcoidosis has been associated with certain genes 
located on chromosome 6 that govern immune system function and are also 
involved in autoimmune disease and in rejection of transplanted organs. Tech-
nologic advances, including high-throughput techniques that allow sifting through 
the entire genome to identify disease genes, promise to define the cause of 
sarcoidosis. Significant progress has also been made in understanding the cel-
lular interactions and the inflammatory proteins that are released that lead to 
granuloma formations. These studies have already helped direct novel treat-
ment approaches. Well-designed clinical trials are now needed to determine 
their usefulness.

Investigators have reported that blood samples from patients with sarcoido-
sis often contain antibodies to proteins produced by mycobacteria, the bacteria 
that cause tuberculosis. Studies to verify the importance of mycobacterial infec-
tion as a cause of sarcoidosis are ongoing. 

What we need to cure or eliminate sarcoidosis

Curing or eliminating sarcoidosis remains an elusive goal because its cause and 
how the disease develops are not known. Clinical trials of treatments may help 
in the management of these patients but real breakthroughs are likely to only 
occur after more is learned about the basics of this disease. Until the urgently 
needed research is carried out and yields answers, tens of thousands of 
 Americans of all races will continue to suffer the burden of this disease.
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