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ABSTRACT

Introduction: Sarcoidosis is a progressive chronic multisystemic inflammatory
disease of unclear pathogenesis, which presents with noncaseating granulomas and
is complicated to diagnose due to the variable clinical presentation of patients.
Sarcoidosis may attack any organ, but especially the pulmonary, cutaneous,
lymphatic, ocular, hepatic and splenic systems. The most frequent presentations
are prolonged cough, rash, visual problems, peripheral lymphadenopathy, tiredness,
and occasional abnormality of the chest X-ray. The diagnostic evaluation of
sarcoidosis is difficult and often involves a combined effort of clinical data and

appropriate imaging modalities.

Purpose: The purpose of this article is to review the available literature on the

epidemiology, clinical manifestations and management of patients with sarcoidosis

Materials and method: The available literature in PubMed was reviewed to write
the article, using the keywords ,,sarcoidosis”, ,,cardiac sarcoidosis”, ,,pulmonary
sarcoidosis” and ,,cutaneous sarcoidosis”.

Conclusion: Sarcoidosis is associated with a significant increase in patient mortality,
as well as decreased quality of life and physical disability. Efforts to accurately
predict disease progression allow for more comprehensive and personalized
patient care. As a life threatening disease, sarcoidosis needs to be diagnosed early

and treated appropriately.

Keywords: sarcoidosis, cardiac sarcoidosis, positron emission tomography,

granuloma, epidemiology
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1. Introduction:

Sarcoidosis refers to a multisystem systemic inflammatory disease of unclear
etiology associated with the occurrence of non-necrotizing granulomas in various
organs. It was first reported in 1889 by Besnier et al. Although sarcoidosis is still a
disorder of uncertain etiology, the underlying molecular mechanisms of granuloma
formation, such as genetic predisposition and environmental influences, are

becoming better understood (1,2,3,4).

The unknown pathogenesis and the multisystem nature of the disorder have added
to its complexity. Earlier data suggest that in at least 90% of patients with
sarcoidosis, pulmonary manifestations are present. Apart from the lungs, it has
been shown that the skin, liver, spleen, lymph nodes, respiratory tract, the heart
and the central nervous system are also affected, accounting approximately for 10-
30% of the disease. It occurs globally and has been described in all races and
ethnics. There is no racial, gender, or age group that is resistant to sarcoidosis
(5,6,7,8).

Symptoms of sarcoidosis vary according to the organ affected. Sarcoidosis can have
a variety of clinical manifestations, from subtle to lethal. The pathogenesis of the
disorder is unclear, but several reports have suggested that an unknown antigen
that is processed by active macrophages triggers an immune response that is
controlled by T cells and macrophages. The activated cells secrete different
mediators, among them cytokines, chemokines and reactive oxygen species, which
might be related to the progress of sarcoidosis. Numerous studies indicate that not
only unidentified antigens, but genetic predisposition, environmental factors and,
in some cases, autoimmune activation may be responsible for this disease
(9,10,11,12).
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There are two distinct courses of sarcoidosis: a transient course (in which 2/3 of
patients develop a remission within 12-36 months) and a chronic phase (in which
10-30 % of patients will need long-term therapy) (13,14). Systemic treatment is
often indicated for advanced life-threatening organ damage (pulmonary fibrosis,
pulmonary hypertension, central nervous system (CNS) sarcoidosis, cardiac
sarcoidosis, portal hypertension, etc.) or severe or disabling skin disease, laryngeal
involvement, and/or posterior segment uveitis (15,16). Ethnic origin (especially
African American and Afro-Caribbean), age older than 40 years at onset, systemic
lupus erythematosus, chronic uveitides, sine and osseous lesions, CNS lesions,
cardiac disease, massive hypercalcemia, nephrocalcinosis, and x-ray stages lll and IV

are related to a worse outcome (17).

Sarcoidosis patients have a lower average life expectancy compared to the
population at large (18,19). In developed countries, the majority of sarcoidosis
mortality occurs due to progressive pulmonary fibrosis resulting in lung Ffailure,
pulmonary hypertension as well as both, and less frequently due to cardiac and CNS

sarcoidosis or portal hypertension (16,20,21).

2. Purpose: The purpose of this article is to review the available literature on the
epidemiology, clinical manifestations, and management of patients with

sarcoidosis

3. Materials and method: The available literature in PubMed was reviewed to
write the article, using the keywords ,,sarcoidosis”, ,,cardiac

sarcoidosis”, ,,pulmonary sarcoidosis” and ,,cutaneous sarcoidosis”.

4. Epidemiology

The global incidence and frequency of sarcoidosis are not well documented
because of the difficulties involved in determining the asymptomatic population.
Sarcoidosis occurs in people of all ages, regardless of race or ethnicity, with a peak
occurrence in those 20-39 years of age and a significantly higher incidence in
women, non-smokers and in the countryside. A higher incidence of the condition
has been reported in northern Europe (approximately 60 per 100,000) than in
southern European countries, (<10 per 100,000) (22,23,24). The most frequent

comorbid diseases in sarcoidosis patients are hyperlipidemia, overweight, thyroid
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disorders, Diabetes mellitus, osteoporosis, chronic coronary heart disease, asthma,
hypertension, chronic renal disease and chronic obstructive pulmonary disease
(COPD). It is also commonly found in patients with some types of autoimmune
disorders, among them autoimmune thyroid disorders, Sjogren's syndrome,

rheumatoid arthritis and systemic sclerosis (25,26,27,28).
5. Etiology

Several investigations have suggested that genetic factors may be important in
determining the risk and clinical course of sarcoidosis. To date, eleven sarcoidosis
risk loci such as BTNL2, HLA-B, HLA-DPB1, ANXA11, IL23R, SH2B3/ATXN2, IL12B,
NFKB1/MANBA, FAM177B, chromosome 11q13.1 and RAB23 have been reported
(29,30).

Different types of environmental exposures, including wood stove, soil, tree pollen,
inorganic particulate matter, insecticides, and nanoparticles, have been linked to an
enhanced risk of incident sarcoidosis. Besides these, some occupational groups,
such as hardware, yard and construction workers, metalworkers, naval personnel,
firefighters, and teachers, are susceptible to sarcoidosis. Respirable silica exposure

has also been suspected to trigger the onset of sarcoidosis (31,32,33,34).

Apart from all the previously mentioned factors, it has been suggested that
pathogens such as mycobacteria may be involved in the pathogenesis of sarcoidosis,
since granuloma formation is a major component of the immune response to these
pathogens. Numerous microbial agents have been reported as potential inducers
of the immune response in sarcoidosis, among them Leptospira species,
Mycoplasma species, herpes virus, retrovirus, Chlamydia pneumoniae, Borrelia
burgdorferi, Pneumocystis jirovecii, Mycobacterium. Patients receiving interferon a
treatment for hepatitis C infection have been reported to develop sarcoidosis.
Some research has indicated that hepatitis C infection alone may be associated
with an increased risk of incident sarcoidosis. More likely, however, is that
interferon a therapy may induce increased expression of interferon-y and
interleukin-2, thereby promoting granuloma development and sarcoidosis
(35,36,37,38,39,40).Autoimmunity has not been studied as extensively but given
the underlying pathological mechanism of sarcoidosis there is certainly potential

for these conditions to play a contributing role in disease development.
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A further major component of auto-immunity is the imbalance of the gut
microbiota. There is overlap between sarcoidosis and other autoimmune diseases
such as rheumatoid arthritis, autoimmune thyroid disease, Sjégren's syndrome and
ankylosing spondylitis. Previous studies have investigated the importance of the
microbiota in the pathogenesis of these autoimmune diseases; therefore, studying
the microbiota of sarcoidosis patients and its association with other conditions may
provide new opportunities for research into the mechanisms that underlie
sarcoidosis (41,42).

6. Diagnosis

A variety of imaging modalities are used for diagnosis. Lung lesions are well
visualized on a traditional chest x-ray. Abdominal organs and superficial lymph
nodes may be seen with ultrasound. High-resolution computed tomography (HRCT)
is an excellent tool For detecting lung invasion and mediastinal lymph node
involvement, but at the expense of ionizing radiation exposure. There is often a
mismatch between findings and Functional limitation. Although HRCT may
demonstrate diffuse lung involvement (especially of the fine-nodular type), lung
function is frequently only slightly reduced. Magnetic resonance imaging (MRI) is
useful for the identification and monitoring of cardiac and central nervous system
(CNS) disease. Another option is 18F-FDG PET, which shows evidence of ongoing

inflammation throughout all of the organs in which it is located(43,44).

It is generally agreed that an initially suspected sarcoidosis diagnosis must be
biopsy-confirmed, as subsequent therapy often complicates confirmation, and it
may not be possible to assess the possible need for further treatment. Pulmonary
biopsy is the most widely used method because of the high prevalence of
pulmonary involvement and the ease of access provided by bronchoscopy. The
mediastinal lymph nodes are well accessible for biopsy by ultrasound-guided fine-
needle aspiration (EBUS) (45).

7. Clinical features

The diagnosis of sarcoidosis is commonly made when abnormalities are found on a
chest X-ray during a routine examination ( occurring in up to almost 50% of the

patients). Different stages of sarcoidosis have been described based on the
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appearance of pulmonary infiltrates and/or lymphadenopathies on the chest
radiograph. The symptoms are typically mild and non-specific, such as cough,
dyspnea, chest pain, shortness of breath, and mild fever. Common systemic
symptoms include tiredness, decreased body weight, and excessive night sweating.
Coughing up blood is rarely seen. Sarcoidosis may present acutely, subacutely, or
chronically; in the majority of patients, however, it is completely asymptomatic.
Lofgren's syndrome, in which both erythema nodosum and bilateral hilar
adenopathy are seen, is considered one of the more typical and acute
presentations of sarcoidosis. Individuals with subacute sarcoidosis present with
non-specific signs including weakness, fever, loss of weight, joint pain, and
peripheral lymph node enlargement. The chronic form of sarcoidosis is recognized
after severe ongoing pulmonary involvement, with a slowly progressive course and

a large amount of individual variations (46,47,48).

8. Treatment

The decision of whether or not to treat a patient with sarcoidosis is preceded by
the decision of the appropriate intervention. Treatment is not necessary for every
patient. The choice to manage a patient with sarcoidosis is based on the evolution
of certain symptoms and disease activity, as demonstrated by functional status
deterioration and imaging findings. Follow-up of patients may be long-term, as a
spontaneous recovery might happen in this time frame. The development of clinical
deterioration and significant loss of quality of life are two important indicators for
physicians to initiate interventional therapy. Treatment strategy must include not
only physical, but also mental and emotional health. When initiating treatment, the
first line of therapy is oral corticosteroids. Although corticosteroids have been
shown to be effective in relieving symptoms and correcting organ damage, the
risks of corticosteroid use are always a major issue. Therapy is frequently started at
0.5-0.75 mg of prednisolone per kg of body mass per day for 4 weeks and
decreased by 10 mg per 4 weeks, based on the response. Sometimes the dose of
0.5-0.75 mg/kg of prednisolone is considered too high, and doses of 20 mg of
prednisone may be used alternatively. When lung functioning has been improved,
treatment may be stopped, typically in 6-12 months. Many of the patients with

minor clinical signs, like skin changes, uveitis anterior or cough, should be started
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on corticosteroids. Among those who require a systemic therapy, the majority will
improve in a relatively short period of time, however, a small number of individuals
experience chronic disease and do not improve in 2-5 years. Such chronic sufferers
often require long-lasting therapy, which may require the administration of

corticosteroids or adjunctive medications for over 5 years.

Secondary therapies include drugs such as azathioprine, methotrexate,
cyclophosphamide, and hydroxychloroquine for symptom control, although each of
these drugs has been found to be ineffective compared with steroid therapy
(54,55,56,57).

9. Conclusion

Sarcoidosis is a complex disease of undetermined pathogenesis. Because of the
varied clinical presentation of individuals with sarcoidosis, physicians performing a
complete diagnostic evaluation must aim to identify all symptoms of the condition,
even symptomless presentations, and to evaluate the general health status and
quality of life of the patient. In order to improve disease control, a multidisciplinary
approach remains the most appropriate way to provide patients with professional
and highly efficient treatment. It is only through such a holistic perspective that the
disease severity can be properly assessed and the proper treatment can be
determined. In order to manage this rare disease, early detection is essential.
Clinicians therefore urgently require the development of effective diagnostic

instruments for the diagnosis and prediction of sarcoidosis.
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