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Abstract

Introduction: Sarcoidosis is a multisystem inflammatory disease of unknown etiology. It is
more common in women and in people suffering from obesity. A characteristic feature is the
formation of non-sarcomatous granulomas, which could occure important organs. It could also
present as an asymptomatic form, and its diagnosis may be made incidentally on a routine chest
X-ray.

Aim of the study: The aim of this study was to review the literature describing the disease
sarcoidosis-its course, clinical forms, diagnosis and treatment.

Methods and materials: : We reviewed the literature available in the PubMed database, using
the key words: "sarcoidosis"; "granulomatosis’’; “cardiac sarcoidosis”; ‘“neurosarcoidosis”;
“pulmonary sarcoidosis’’.

Results: The most common form of sarcoidosis is pulmonary, with enlargement of hilar lymph
nodes and parenchymal lesions. The disease could manifest itself in the form of skin lesions-
specifically and non-specifically, ocular lesions, where nay most often appears as uveitis,
usually bilateral, and could also involve the heart. Patients with neurosarcoidosis usually have
involvement of the pituitary, hypothalamus, meninges and cranial nerves.

Conclusion: The diagnosis of sarcoidosis is difficult because its symptoms are often
nonspecific. Diagnosis is based on exclusion of other diseases and is confirmed through
imaging, histopathological, and immunological tests. In most cases, the prognosis of sarcoidosis

is positive, and the disease may resolve spontaneously or under treatment. Treatment of
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sarcoidosis depends on the severity of the disease and the involvement of specific organs, the
most common treatment is glucocorticoids.
Keywords: sarcoidosis; granulomatosis; cardiac sarcoidosis; neurosarcoidosis; pulmonary

sarcoidosis

Introduction

Sarcoidosis is a multisystem granulomatous disease of unknown etiology, characterized by the
formation of non-caseating granulomas. Although the exact mechanisms of the disease are not
fully understood, both genetic and environmental factors—such as infections and immune
reactions—are thought to contribute to its development [1, 2]. It is more common in women,
the elderly, and individuals with obesity, being twice as frequent in those with a BMI > 30 [3,
4]. Sarcoidosis can affect various organs, but it most commonly presents as parenchymal
changes in the lungs, accompanied by enlargement of the hilar lymph nodes. Other common
forms include the cutaneous, ocular, and neurological forms, with the pituitary, hypothalamus,
meninges, and cranial nerves most often involved in the neurological form. Early diagnosis and

appropriate treatment can improve patients' prognosis and quality of life [5].

Pathogenesis

The exact pathogenesis of sarcoidosis is still unknown. It is believed that an excessive response
of Thl lymphocytes to an unknown antigen leads to granulomatous inflammation.
Macrophages and other antigen-presenting cells in patients with sarcoidosis are characterized
by an overreaction to antigens [6]. In areas of active disease, such as lymph nodes and tissues
rich in lymphoid cells, Thl lymphocytes and macrophages accumulate and transform into
epithelioid cells, forming the non-caseating granulomas characteristic of sarcoidosis. In most
patients, inflammation and granuloma formation are self-limiting [7]. Cytokines that play a
major role in the pathophysiology of sarcoidosis include interleukins (IL)-1, IL-2, IL-12, IL-
17, IL-18, IL-23, IFN-y, and TNF-a. The genetic basis of sarcoidosis is not well understood,

but it is believed that certain HLA (human leukocyte antigen) alleles may be associated with an



increased risk of developing sarcoidosis, particularly HLA-DQB1. HLA-DRB1 may also be

associated with the development of Léfgren's syndrome [8, 9].

Clinical Forms

Sarcoidosis can affect multiple organs and may also be asymptomatic, often being detected
incidentally on a chest X-ray performed for another reason. Some patients may experience
systemic symptoms such as fatigue, weakness, loss of appetite, weight loss, and elevated body
temperature.

Pulmonary Form

Pulmonary involvement in sarcoidosis is highly variable and unpredictable, ranging from
asymptomatic cases with spontaneous remission to chronic progressive disease, including
pulmonary fibrosis and respiratory failure [10]. Respiratory symptoms occur in 30-53% of
patients, with the most common being shortness of breath, cough, and chest pain. The cough is
usually chronic, can be either productive or non-productive, and rarely occurs during sleep. The
most common mechanisms causing cough in pulmonary sarcoidosis are thought to be airway
irritation and damage caused directly by granulomatous inflammation. Chest pain associated
with pulmonary sarcoidosis is typically pleuritic in nature and most often occurs in the subcostal
and subscapular regions, often associated with coughing but unrelated to exertion. The pleuritic
nature of the pain and its association with coughing suggest that it may result from
musculoskeletal irritation of the chest wall due to coughing. No correlation has been found
between chest pain and disease stage [11, 12, 13]. The diagnosis of pulmonary sarcoidosis
requires a compatible clinical picture, supported by radiologic and pathologic studies. Based on

the chest X-ray, the different stages of the disease can be distinguished:

e Stage 0: Normal image.

e Stage I: Isolated enlargement of hilar and mediastinal lymph nodes.

e Stage Il: Enlargement of hilar and mediastinal lymph nodes with associated changes in
the lung parenchyma.

e Stage I11: Changes in the lung parenchyma, without bilateral lymphadenopathy.

e Stage IV: Pulmonary fibrosis.

Chest CT is much more sensitive than X-ray in detecting lung nodules and subtle fibrosis.
Pulmonary nodules are usually small, ranging from 2-5 mm in diameter, and are most often
located along the bronchovascular bundles, interlobular septa, and subpleural areas. Pulmonary

fibrotic changes may be the predominant feature, with typical signs including obliterated



architecture, volume loss, and bronchial dilatation, usually predominating in the middle and
upper lung fields [14]. The "galaxy sign,” which can be observed on chest CT, is highly
characteristic of sarcoidosis. It consists of a central thickening (up to several cm in diameter),
usually with irregular borders, resulting from the confluence of microgranulomas. Numerous
smaller granulomas (up to 3 mm) may be present around the periphery of the lesion [5]. Positron
emission tomography (PET) with 18F-fluorodeoxyglucose is used to assess disease activity.
Bronchoscopy, enabling lymph node biopsy, is also applicable in the diagnosis of the
pulmonary form [15]. The three main complications that occur in advanced pulmonary
sarcoidosis are pulmonary fibrosis, pulmonary hypertension, and respiratory infections. These
can result from structural changes in the lungs and impaired immunity due to both the disease
itself and its treatment [10]. Indications for drug therapy include stage Il and Il sarcoidosis
with progression of lung parenchymal changes or worsening pulmonary dysfunction. The drugs
of choice are corticosteroids. If corticosteroids are ineffective, other options such as
methotrexate, azathioprine, or leflunomide should be considered. In cases of ongoing disease
progression, anti-TNFa antibodies, particularly infliximab and adalimumab, may also be
considered. In cases of advanced disease with severe respiratory failure, lung transplantation
should be considered [14, 16].

Cardiac Form

Approximately 5% of patients with sarcoidosis have clinical cardiac involvement. In these
patients, cardiac symptoms are usually more pronounced than non-cardiac symptoms. An
additional 20-25% of patients have asymptomatic cardiac involvement (i.e., clinically silent),
which is often detected through autopsy studies [17, 18]. The main symptoms of sarcoidosis
involving the heart include atrioventricular conduction abnormalities, ventricular arrhythmias
(including sudden cardiac death due to complete block), and heart failure—most commonly
congestive heart failure resulting from the infiltration of the ventricular myocardium [17, 19].
In patients with suspected cardiac involvement, cardiac MRI is recommended, as its diagnostic
and prognostic value is greater than that of PET (positron emission tomography) and
transthoracic echocardiography [20]. The most typical features of cardiac sarcoidosis seen on
echocardiography (ECHO) are interventricular thinning and segmental contractile
abnormalities. However, in most patients, echocardiography is either normal or reveals
nonspecific and variable abnormalities [21]. Fluorodeoxyglucose (FDG-PET) is useful in
differentiating inflammatory lesions, as activated pro-inflammatory macrophages show a

higher rate of glucose metabolism. A focal or focal-diffuse pattern of FDG uptake suggests an



active cardiac sarcoidosis process [22]. Endomyocardial biopsy has high specificity but low
sensitivity for diagnosing cardiac sarcoidosis. Additionally, since it is an invasive procedure, it
is not recommended as a first-line diagnostic test [20, 22]. Granulomatous infiltrates in the heart
should be differentiated from those found in conditions such as idiopathic myocarditis, infective
endocarditis, rheumatoid arthritis, Takayasu disease, or granulomatosis with vasculitis, among
others [23].

Cutaneous Form

Skin lesions occur in approximately 25% of patients with sarcoidosis, more commonly in
women. These lesions may precede or accompany systemic involvement [24].

Lesions are classified as:

e Specific: Biopsy reveals non-serous granulomas. The most common types include
maculopapular lesions, subcutaneous nodules, plaques, infiltrative scars, and lupus
pernio (lupus erythematosus).

e Nonspecific: These include erythema nodosum, and less frequently, erythema

multiforme.

Skin biopsy can facilitate the early diagnosis of sarcoidosis [25, 26]. Lofgren's syndrome (LS)
is one of the clinical forms of sarcoidosis that includes a cutaneous component, typically with
an acute course and relatively good prognosis. The characteristic triad of this syndrome

includes:

1. Symmetrical enlargement of the hilar lymph nodes

2. Joint pain accompanied by swelling of the periarticular tissues (the ankle, knee, elbow,
wrist, and metacarpophalangeal joints are most often involved)

3. Erythema nodosum [27].

Lofgren's syndrome (LS) typically occurs between the ages of 25 and 40, with a second peak
between the ages of 40 and 60. It is more common in women (70%). The symptoms of LS vary
by gender: nodular erythema is more common in women, while joint symptoms are more
frequently seen in men [28]. Whenever skin lesions typical of sarcoidosis are diagnosed, a
diagnostic workup for systemic sarcoidosis is necessary. In most patients with skin lesions,
organ involvement coexists, which influences the course of the disease, treatment, and

prognosis [5, 29].



Ocular Form

Ocular sarcoidosis can affect all parts of the eye, but it most commonly presents as uveitis,
typically bilateral, occurring in about 30-50% of patients with sarcoidosis. If not treated in time,
this form can lead to blindness [5, 30]. The course is usually chronic, though acute or recurrent
exacerbations are much rarer [5].

Uveitis can be classified into four types, depending on the primary site of inflammation:

e Primary uveitis: Affects the iris and part of the ciliary body.
e Intermediate uveitis: Affects the so-called flat part of the ciliary body.
e Posterior uveitis: Involves the choroid and retina due to their significant integration.

e Panuveitis: Inflammation of the entire uvea of the eye [5, 31].

Anterior uveitis is associated with a better visual prognosis than posterior uveitis, where ocular
complications and central nervous system involvement are more common [30]. Topical
corticosteroids are the first-line treatment. Systemic corticosteroids are indicated when uveitis
does not respond to topical corticosteroids or when there is bilateral involvement of the
posterior segment of the eye, especially in cases of macular edema [32]. In cases that respond
poorly to corticosteroids, additional immunosuppressive therapy may be needed to maintain
remission. Methotrexate is commonly used, and in special cases, monoclonal antibodies
targeting tumor necrosis factor (TNF) a—such as adalimumab -can also be used [33, 34].
However, very rarely, sarcoid uveitis does not respond to combination therapy with
corticosteroids and methotrexate, which may indicate either poor treatment adherence or the
presence of another granulomatous disease [32, 35]. The differential diagnosis should
specifically exclude ocular tuberculosis, syphilis, and wviral infections [36].
The most common complications of sarcoid uveitis are cataracts, glaucoma, and macular
edema-where cataracts and glaucoma are often side effects of corticosteroid use [30, 37]. Ocular
inflammation associated with sarcoidosis can have a smoldering course, and patients may
remain asymptomatic for long periods. Therefore, ophthalmic screening is recommended for
all patients with newly diagnosed sarcoidosis, even in the absence of symptomatic ocular
involvement [5, 38]. Involvement of the lacrimal glands and conjunctiva is also common,
presenting clinically as dry eyes or remaining asymptomatic with a generally good visual

prognosis [5].



Neurosarcoidosis Form

Neurosarcoidosis (NS) is a rare but severe manifestation of sarcoidosis, associated with
significant morbidity and mortality, although it can also undergo spontaneous remission. The
disease can affect both the central and peripheral nervous systems. Patients with
neurosarcoidosis typically develop involvement of the pituitary gland, hypothalamus,
meninges, and cranial nerves. Sarcoidosis can affect the spinal cord through several
mechanisms, including infiltration of the spinal cord parenchyma, meninges, epidural space, or
extradural tissues, which may lead to spinal cord compression. Meningitis occurs in 3-26% of
cases and can present as either acute or chronic. Hypothalamic or pituitary involvement,
resulting in subsequent endocrine dysfunction, is seen in 10-25% of cases. Endocrine disorders
most commonly include anterior hypopituitarism (affecting LH, FSH, TSH, GH, ACTH),
hyperprolactinemia, and simple uremia [5, 39]. A characteristic symptom of hydrocephalus
(HF) may be increased intracranial pressure, resulting from impaired cerebrospinal fluid (CSF)
flow due to granuloma presence. This can lead to hydrocephalus. Lesions localized within the
central nervous system can cause focal neurological deficits and generalized tonic-clonic
seizures [40]. Granulomatous infiltration of cranial nerve nuclei or nerves can lead to cranial
neuropathy, one of the most common symptoms of neurosarcoidosis (NS). The condition
typically follows a subacute, progressive course. The optic nerve, facial nerve, and
vestibulocochlear nerve are most commonly affected, with unilateral localization being much
more frequent [41]. Some patients may develop peripheral neuropathy, with a particular form
being fine fiber neuropathy, which is accompanied by severe pain and autonomic symptoms.
Less commonly, expansive lesions in the spinal canal may cause myelopathy. In some cases,
patients may also develop depression or psychosis [42]. The study of choice for diagnosing
neurosarcoidosis is contrast-enhanced brain MRI. On MRI, enhancement of the soft meninges
and white matter lesions are observed, often resembling a demyelinating process. Cerebrospinal
fluid (CSF) analysis may reveal elevated protein concentration, pleocytosis (an increase in
lymphocytes and neutrophils), and the presence of oligoclonal bands. For a definitive diagnosis
of neurosarcoidosis, biopsy of the lesions with histopathological examination can be helpful,
but due to the invasive nature of the procedure, biopsy should be considered a last resort [39,
43].

Summary

The diagnosis of sarcoidosis can be challenging due to its nonspecific symptoms. It is primarily
based on the exclusion of other diseases, as well as imaging, histopathological, and
immunological studies. In most cases, the prognosis is favorable, and the disease may resolve



either spontaneously or with treatment. However, patients with sarcoidosis require long-term
medical care and ongoing monitoring of organ function, particularly when the lungs, heart, or
nervous system are involved. Early diagnosis and appropriate treatment can significantly

improve the patient's quality of life and reduce the risk of complications.
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