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1.INTRODUCTION 

1.1 SARCOIDOSIS 

Sarcoidosis is a systemic inflammatory disease characterized by granulomas in 

different organs, especially the lungs [1]. 

It is extremely heterogeneous and has an unpredictable clinical course. The 

different clinical phenotypes arise from interactions between patient genotype 

and environmental factors [1,2]. Sarcoidosis affects quality of life, impairs 

working capacity and increases mortality[3].  

Genetic factors play an important role in the etiology of sarcoidosis, as 

demonstrated by the fact that first-degree relatives of sarcoidosis patients are at 

higher risk of developing the disease. HLA alleles and variants of other genes, 

such as TNF, can be related to disease course and prognosis [4]. 

Sarcoidosis is characterized by a T-helper response in which CD4 lymphocytes 

and activated macrophages accumulate in affected organs. An undiscovered 

antigen processed by activated macrophages induces an immune response 

modulated by T cells and macrophages that releases a broad range of mediators, 

including cytokines, chemokines and oxygen radicals involved in 

etiopathogenesis [5]. This leads to the development of non-necrotizing 

epithelioid cell granulomas [1,6]. In a subset of patients, T cells accumulate in 

the lungs and express identical T cell receptors, suggesting that these patients 

were exposed to the same antigen (microorganisms or mycobacterial antigens) 

that could trigger the disease [7] 

Molecular mimicry could cause an autoimmune reaction. This hypothesis is 

sustained by detection of T cell receptors for vimentin and anti-vimentin 
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antibodies in sarcoidosis patients. Vimentin is an important constituent of the 

cytoskeleton, mainly expressed by mesenchymal cells and produced by 

activated macrophages in sarcoid granulomas. Anti-vimentin antibodies have 

been detected in bronchoalveolar lavage (BAL) of subjects with sarcoidosis 

(HLA-DR3 +) [8]. Vimentin is involved in autoimmune diseases such as 

systemic lupus erythematosus, in which levels of anti-vimentin antibodies are 

correlated with the severity of the disease[9] 

1.1.2 Epidemiology 

The incidence and prevalence of sarcoidosis worldwide is difficult to determine 

because many patients are asymptomatic. A higher incidence of the disease is 

reported in northern (about 60 per 100,000) than in southern European 

countries, including Italy (<10 per 100,000). The disease is more common in 

females than males, non-smokers than smokers, and in certain races, such as 

African Americans[10]. 

The median age of onset is 40-55 years but children and elderly subjects may 

also be affected. The clinical manifestations of sarcoidosis are heterogeneous 

and related to patient characteristics. African Americans have more severe 

disease at diagnosis and are at higher risk of advanced disease or multiorgan 

involvement than other ethnicities [11,12]. White patients have the highest 

reported incidence of Löfgren's syndrome, a clinically distinct phenotype of 

sarcoidosis characterized by erythema nodosum, bilateral hilar 

lymphadenopathy, fever, and migratory polyarthritis. In Sweden, Löfgren's 

syndrome affects one-third of all cases of sarcoidosis and patients usually have 

the HLADRB1 * 03 (HLA-DR3) allele which is associated with good prognosis 

and remission in 70–80% of cases [13]. 
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Mortality is estimated to affect about 2–4% of cases and is generally related to 

lung fibrosis and respiratory failure, occasionally to heart involvement (sudden 

cardiac death)[10] 

1.1.3 Risk factors 

Genetic factors 

Familial forms of sarcoidosis account for less than 10% of cases. The disease is 

polygenic, associated with specific HLA antigens (class I: HLA-A,B and C; 

class II: HLA-DP, DQ, DR) [13,14]. Having a family member with the disease 

is associated with a two to four-fold increase in the risk of developing 

sarcoidosis and the risk increases with the number of affected relatives [15,16].  

Environmental factors 

The ACCESS study was a retrospective study of occupational exposure in 

sarcoidosis patients[15], identifying agents such as moulds, insecticides, 

agricultural environments and silica dust[17–19]. Several studies have shown 

that the inhalation of inorganic material can induce sarcoidosis. Smoking has 

been associated with a lower risk of sarcoidosis, possibly due to the 

immunomodulatory effects of nicotine[19]. 

Immunotherapy-induced sarcoidosis has been described in patients with 

malignant or chronic diseases treated with immunostimulating drugs (anti-

IFNα, anti-IFNγ for psoriasis, anti-PD1, and BRAF inhibitors for melanomas 

[20–24]. Another study reported that recipients of bone marrow transplant from 

donors with sarcoidosis subsequently developed the disease[25]. 
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1.1.4 Comorbidity and mortality 

Mortality from sarcoidosis is estimated at 9-14 cases per 1,000 person-years and 

5-year survival is 93–95% [26–29]. The mortality rate is higher in subjects with 

severe disease at diagnosis, as shown in a French study of patients with stage 

IV sarcoidosis[29]. 

Sarcoidosis is associated with increased risk of infections, especially in patients 

receiving immunosuppressant therapy [30], or with congestive heart failure 

[31,32], cerebrovascular events[31], venous thromboembolism[33,34] or 

autoimmune disorders (especially autoimmune thyroiditis, Sjogren's syndrome, 

ankylosing spondylitis and systemic lupus erythematosus) [35]. In a systematic 

review and meta-analysis of 16 studies, sarcoidosis was associated with an 

increased risk of blood, skin, upper digestive tract, kidney, liver, and colorectal 

cancer[36] 

Epithelioid granulomas are composed of activated macrophages surrounded by 

T-helper-CD4+ lymphocytes and occasional B cells. Langerhans cells with 

Schaumann and asteroid bodies can be detected inside granulomas [1]. 

Granulomas are the result of exposure of genetically predisposed individuals 

with immune dysregulation and activated T-helper1 (Th1) lymphocytes to 

unknown antigens[37]. Clinical studies in sarcoidosis patients have 

demonstrated peripheral lymphocytopenia and intense lymphocyte activation in 

BAL with a prevalence of CD4+ T-helper lymphocytes [38–40]. 

1.1.5 Clinical features 

Sarcoidosis has unpredictable clinical expression, natural history and prognosis 

and lacks reliable indicators of clinical outcome [40,41]. Because the disease 

has different phenotypes, it is not easy to identify suitable biomarkers. 
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Biomarkers proposed for sarcoidosis include various cytokines, chemokines 

and macrophage- or lymphocyte-derived mediators, such as neopterin, 

lysozyme angiotensin converting enzyme (ACE) and IL2R. [42–44] . 

Sarcoidosis may have acute, subacute or chronic onset and it may be 

asymptomatic or remit spontaneously[1]. Spontaneous remission occurs in 

more than half of all patients with acute sarcoidosis, including Löfgren 

syndrome[45]. Symptoms in Löfgren patients include hyperpyrexia, lower 

extremity joint pain and in some cases acute anterior uveitis. Heerfordt-

Waldestrom syndrome is another acute form of sarcoidosis and is associated 

with hyperpirexya, uveoparotitis and facial nerve palsy[46] 

Onset of chronic sarcoidosis usually features insidious lung involvement and 

progresses slowly with variations. Symptoms include dry cough, dyspnea, chest 

pain and occasionally slight hyperpirexya. Progressive forms of sarcoidosis 

with fibrotic lung involvement are associated with pulmonary hypertension and 

hypoxiemia [1,2,6,47].  

Recent phenotype classifications proposed for sarcoidosis [48] include the 

Scadding with its four radiological stages of lung involvement (stage I: bilateral 

hilar lymphadenopathy, stage II: bilateral hilar lymphadenopathy with 

parenchymal infiltrates, stage III: parenchymal infiltrates alone, stage IV: 

fibrosis) less used now because it does not consider extrapulmonary 

localizations and the Sarcoidosis Clinical Activity Classification (SCAC) based 

on onset and need for treatment [48–50]. 

Pulmonary sarcoidosis 

Sarcoidosis most frequently affects the lungs and mediastinal lymph nodes 

(90% of cases) specifically with inflammation of the alveoli, small bronchi and 
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small blood vessels. At least 5% of patients develop pulmonary artery 

hypertension. Lung function test may be normal or indicate a restrictive pattern. 

Airflow obstruction caused by endobronchial disease, stenosis or airway 

distortion related to parenchymal disease is common especially in the African 

American population [51][52,53]. Reduced diffusion capacity suggests 

interstitial lung involvement or sarcoidosis-associated pulmonary hypertension 

[52]. Other findings may include pleural effusion, pericardial effusion, 

pneumothorax and lymph-node calcifications [10] 

Lymph node involvement 

The most common sarcoid localisations are hilar and mediastinal 

lymphadenopathies. More than 20% of patients have peripheral 

lymphadenopathies involving the cervical, axillary, inguinal and epitrochlear 

glands. Affected lymph nodes are moderately swollen, and usually nonpainful. 

Differential diagnosis should consider lymphoproliferative disorders such as 

Hodgkin lymphoma and infectious diseases such as Leishmaniasis, tuberculosis 

and toxoplasmosis[54] 

Cardiac involvement 

Cardiac involvement is clinically found in 2-7% of patients with sarcoidosis 

[55–57]. Cardiac sarcoidosis can be present in the absence of pulmonary or 

systemic involvement.  

The clinical presentation consists of ventricular arrhythmias, high-grade heart 

blocks, progressive heart failure, due to myocardial infiltration by 

granulomas[55]. The specific diagnostic test to recognize cardiac sarcoidosis is 

cardiac-MRI with gadolinium 19[54]. 
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Neurosarcoidosis 

It occurs in 4-10% of sarcoidosis cases and mainly affects cranial nerves, 

meninges, brain, spinal cord, hypothalamus, neurohypophysis and peripheral 

nerves[46,58]. Hypothalamic and pituitary involvement can lead to 

hyperprolactinemia, reduction of circulating testosterone and follicle-

stimulating hormone (FSH), diabetes insipidus[59]. 

Recently small fiber neuropathy (SFN) was recognized as a non-granulomatous 

sarcoidotic syndrome. SFN presents with peripheral pain and symptoms of 

autonomic dysfunction[60]. 

Endocrine and exocrine involvement 

Dysregulated vitamin D production may occur in sarcoidosis. Activated 

macrophages in granulomas convert vitamin D to its active form, raising plasma 

concentrations of 1,25-dihydroxyvitamin D [61]. About 10% of patients 

manifest hypercalciuria and hypercalcemia. Osteoporosis and osteopenia 

leading to bone fractures and lithiasis are common [62]. About 5% of cases 

develop thyroid dysfunction. The eyes, endocrine glands or parotid glands may 

be involved in 20–50% of cases, causing xerostomia and xerophthalmia[10] 

Skin involvement 

About 20–30% of patients manifest skin involvement, the most common acute 

manifestation being erythema nodosum [63,64]. Tender red nodules without 

ulceration are mostly located on the extensor surfaces of limbs [45]. Lupus 

pernio is a painful skin localisation characterized by facial, finger or toe lesions 

that may lead to permanent skin damage.[10] 
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Eye involvement 

More than 60% of patients show eye involvement [65]. The form of anterior 

uveitis depends on onset and evolution: chronic iridocyclitis is associated with 

glaucoma, formation of cataracts and blindness, whereas acute iridocyclitis is 

characterized by pain, photophobia and hyperaemia, sometimes associated with 

the Löfgren or Heerfordt syndrome. It may be associated with posterior uveitis 

which can lead to papilledema, retinal bleeding and chorioretinitis [65,66] 

Liver and spleen involvement  

Sarcoidosis patients often develop hepatomegaly and splenomegaly. 

Gastrointestinal involvement, frequently asymptomatic, appears as nodular 

lesions in ultrasound or CT scans, or as an impaired liver function and 

thrombocytopenia in routine blood tests [67,68] 

1.1.6 Diagnosis 

Sarcoidosis is diagnosed on the basis of typical clinical and radiological 

findings, confirmed by histological evidence of non-necrotic granulomas. 

Differential diagnosis with respect to other disorders is also necessary [54]. 

Laboratory tests including quantification of serum concentrations of calcium, 

vitamin D, angiotensin-converting enzyme (ACE) and soluble interleukin 2 

receptor (an indicator of lymphocyte activation) are usually performed 

first[40,41,69]. 

The first signs suggestive of pulmonary sarcoidosis may be detected by 

conventional chest X-ray and followed up with high resolution computed 

tomography (HRTC) of the chest[49]. The features detectable by HRCT 

include: nodules (usually small, bilateral, with regular margins, in bronchial 

walls and clefts or subpleurally), hilar-lobar and mediastinal adenopathies, 
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opacities resulting from confluence of nodules, and signs of air trapping. 

Contrast medium improves the results of lymph-node CT scan in cases of 

suspected lymphoma[70,71] 

HRCT is also useful for detecting complications of immunosuppressant therapy 

(aspergilloma) and non-infectious complications such as pulmonary 

hypertension[72].  

Echocardiography may detect left and right ventricle alterations (changes in 

kinetics and increase in diameters due to pulmonary hypertension), indicative 

of poor prognosis Magnetic resonance imaging with gadolinium (MRI) may be 

used to asses heart and brain involvement.[56] 

Nuclear radiology with positron emission tomography (PET-CT) with 

fluorodeoxyglucose (18-FDG) is useful to identify occult inflammatory lesions, 

indicative of disease activity [73,74]. 

Bronchoscopy is currently a fundamental procedure for performing BAL and 

obtaining a biopsy in cases where endobronchial granulomas are detected. BAL 

is useful to exclude alternative diagnoses, and is strongly diagnostic of 

sarcoidosis in the event of significant lymphocytosis with an increase in the 

CD4 +/CD8 + ratio> 3.5 [75,76]. 

Ultrasound-guided transbronchial lymph node aspiration (EBUS-TBNA) is 

useful to exclude other pathologies responsible for mediastinal 

lymphadenopathy (eg lymphoma and infections)[77]. 

Lung function tests have no diagnostic role in sarcoidosis but are used to assess 

the degree of lung involvement and response to therapy[54]. 
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1.1.7 Therapy 

The clinical course of sarcoidosis is highly variable. Many patients go into 

spontaneous remission, while others develop severe forms with heart and lung 

involvement which may require up to lung transplant[78].  

Glucocorticoids are the first line of treatment. In patients with evident 

functional deterioration, steroid therapy leads to stabilization or improvement. 

Initial treatment consists of prednisolone 0.5-0.75 mg/kg /day for 4 weeks, 

which is then reduced or modified in relation to patient response. Therapy is 

usually continued for 12 months, and suspended on the basis of functional 

improvement and disappearance of symptoms [79–81]. 

A low maintenance dose for 6-12 months may often be associated with  onset 

of weight gain, insomnia, glaucoma, cataract, diabetes, myopathy, 

osteoporosis[82]. Relapse of the disease may sometimes occur after the 

suspension of chronic cortisone therapy. In such cases, corticosteroid therapy 

should be reintroduced at 0.5 mg/kg/day for 8-12 weeks then continued at 

maintenance dose of 5-10 mg/day, with addition of an immunosuppressant. If 

this therapy is well tolerated it should be continued for at least two 

years[80,83,84]. 

Hypercalcemia occurs in 5-10% of patients with sarcoidosis and may be treated 

with bisphosphonates[61,85]. 

Immunosuppressants such as azathioprine, methotrexate and mycophenolate 

mofetil can be administered if corticosteroid therapy fails[81,83,84]. 

Cyclophosphamide is a further option. Such drugs should be administered 

together with a minimal dose of oral steroid therapy[86]. 
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Several studies have indicated TNF-alpha as a possible therapeutic 

target[87].Monoclonal antibodies inhibiting this cytokine (infliximab, 

adalimumab) are used in extra-pulmonary forms of sarcoidosis refractory to 

therapy [88]. 

Lung transplant is a therapeutic option in the case of end-stage pulmonary 

sarcoidosis or pulmonary hypertension[89] 

 

1.2 SARS-CoV-2 

The new coronavirus belongs to a strain first identified in humans. It causes 

"coronavirus 2 Acute Respiratory Syndrome" and was named Severe Acute 

Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2). The infection is 

characterized by a high rate of contagiousness and mortality. A common 

abnormality of patients infected with SARS-CoV-2 is lymphopenia which may 

be caused by apoptosis related depletion of T-lymphocytes. It belongs to a large 

family of viruses (Coronaviridae) that cause different diseases, ranging from the 

common cold to serious illnesses such as "Middle Eastern Respiratory 

Syndrome" (MERS) and "Severe Acute Respiratory Syndrome" (SARS). These 

positive-stranded RNA viruses have a corona-like appearance under the 

electron microscope. Coronaviruses were identified in the mid-1960s and are 

known to infect humans and some animals (including birds and 

mammals)[90,91] The epithelial cells of the respiratory and gastrointestinal 

tract are the primary target. To date, only seven coronaviruses are known to 

infect humans. The source of SARS-CoV-2 is not yet known. Available 

evidence suggests that the virus is of animal origin, the natural reservoir of 

SARS-CoV-2 most likely being in bats[90]. 
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1.2.1 Epidemiology 

SARS-CoV-2 was first isolated from a cluster of patients with acute pneumonia 

in the city of Wuhan (China) in December 2019.The disease, known as COVID-

19 spread from China to most industrialized countries. It was declared pandemic 

by the World Health Organization (WHO) on 12 March 2020. About a month 

after the WHO declaration, confirmed cases in the world numbered one million. 

Great variability of Case Fatality Ratio (the ratio of the number dying from a 

specified disease to the number diagnosed with the disease in a given period of 

time ) varies widely between countries, shown by the forest plot produced by 

the Centre for Evidence-Based Medicine, University of Oxford (updated to 7 

October 2020) [92]. This heterogeneity reflects differences in screening and 

reporting of data across countries. In countries under more aggressive screening 

campaigns a large number of asymptomatic/paucisymptomatic patients, whose 

prognosis is better, are diagnosed. 

In Italy the statistics on deaths from COVID-19 indicate a mortality rate higher 

than that recorded in most countries[93].  

1.2.2 Etiology and transmission 

The subfamily Orthocoronavirinae (family Coronaviridae), contains four 

coronavirus genera: Alpha-, Beta-, Delta- and Gamma-coronavirus [94]. The 

Betacoronavirus genus, to which SARS-CoV-2 belongs,has five subgenera 

(including Sarbecovirus). Only seven coronaviruses are known to infect 

humans; they cause different manifestation ranging from common colds to 

severe lower respiratory tract infections. SARS-CoV-2 is believed to be of 

zoonotic origin, but its current predominant mode of transmission is between 

humans, generally through respiratory droplets.[95,p.19]It is possible to be 

infected by touching surfaces or objects where the virus is present and bringing 
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the hands to the mouth,nose or eyes[96]. Under ideal conditions, can persist on 

different surfaces for hours or days[96]. Fecal-oral transmission of the virus is 

being studied. In patients hospitalized with COVID-19, the virus was found in 

the feces of 53% of the sample and anal swabs were positive than oral swabs in 

advanced stages of the disease. The virus was identified in feces for periods 

ranging from 1 to 12 days. In 17% of patients, fecal tests remained positive even 

after the oral test became negative, indicating that gastrointestinal infection and 

fecal oral transmission may remain possible even after the virus has disappeared 

from the respiratory tract[97]. Several studies suggest that atmospheric 

pollution may play a role in the spread and persistence of the virus in the 

atmosphere [98,99]. 

1.2.3 Pathogenesis 

There is still no consensus regarding pathogenesis. Although the pathogenesis 

behind COVID-19 is not well understood, the pathogenesis of MERS-CoV and 

SARS-CoV still can be the best source of information regarding COVID-

19[100] When inhaled, SARS-CoV-2 probably binds to epithelial cells in the 

nasal cavity and starts replicating. Angiotensin-converting enzyme 2 (ACE 2) 

is the main receptor for SARS-CoV2 and SARS-CoV [101]. This 

transmembrane protein is ubiquitous, being found in type 1 and type 2 

pneumocytes, in the endothelium of lung parenchyma, in enterocytes, myocytes 

and in the myocardium. The ACE2 enzyme is crucial for pulmonary 

homeostasis: its loss can increase susceptibility to acute lung damage. Injection 

of human recombinant ACE2 has been shown to mitigate the development of 

acute lung injury in wild-type mice[102,103]. ACE2 also regulates permeability 

of the alveolar-capillary interface and is a protective factor against lung damage 

induced by lipopolysaccharides. When the virus fuses with this transmembrane 
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protein, its nucleocapsid component is released in the cytoplasm, and 

replication begins in presence of protease TMPRSS2[104,105] .SARS-CoV-2 

is processed by antigen-presenting cells, activating macrophages and triggering 

an immune reaction that leads to a massive release of pro-inflammatory 

cytokines (IFN-α, IFN-γ, IL-1β, IL-6, IL-12, IL-18, IL-33, TNF-α, TGFβ, etc.) 

and chemokines (CCL2, CCL3, CCL5, CXCL8, CXCL9, CXCL10, etc.) known 

as ’cytokine storm’[90,106]. This inflammatory cascade damage other 

organs[107]. 

In particular Interleukin 6 (IL-6) is a protein molecule produced by various 

types of cells, such as T lymphocytes and macrophages, in response to trauma 

or tissue damage. IL-6 is a crucial factor of COVID 19[108]. Interleukin-6 binds 

its IL-6R receptor based on the surface of cells, activating numerous pro-

inflammatory actions[109] .One of the most important consequence is the 

production of the VEGF protein by fibroblasts, promoting increased 

permeability of endothelial cells of the blood vessels. Moreover, IL6 stimulates 

the production of pro-inflammatory and pro-coagulating proteins in the liver; 

stimulates B lymphocytes to produce antibodies against the virus; it promotes 

activation of Th17 lymphocytes, able to eliminate cells infected by the virus. 

For this reason, IL-6 has been identified for a possible target therapy for 

COVID-19 infection. 

 1.2.4 Clinical features 

The virus incubation period ranges from 2 to 14 days, with an estimated median 

incubation period of 5 to 6 days. The clinical presentation of the disease may 

vary and the great variability is based on patients characteristics. Males are more 

susceptible to SARS-CoV-2 compared to females. People with the age of more 

than 60 are more sensitive to SARS CoV-2 [100]Patients may be asymptomatic 
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or develop symptoms with different manifestations. The most common clinical 

features of SARS-CoV-2 infection are fever (more than 80% cases), cough 

(more than 60% cases), fatigue (more than 35% cases), sputum production 

(more than 30% cases), and shortness of breath (more than 15% cases). Less 

common features include headache, muscle weakness, breathlessness, sore 

throat, and pleuritic pain (10–15%) [90] Due to the affinity between the virus 

and the cells of the gastrointestinal epithelium, symptoms such as dysgeusia, 

vomiting and diarrhea may also be evident[97] 

The primary cause of severity and mortality of COVID-19 are respiratory 

failure (69.5%), sepsis or multi-organ failure (28%), cardiac failure (14.6%), 

and renal failure (3.7%)[110] 

Studies have shown that these patients, starting from the sixth day after the onset 

of the first symptoms, begin to develop dyspnea, and this occurs independently 

of the prognosis  From the tenth day, in the most vulnerable patients, sepsis or 

ARDS was observed[111]. 

1.2.5 Diagnosis 

Diagnostic tests for COVID-19 are increasingly available in hospital and public 

health laboratories. In addition to serological tests, instrumental and histological 

methods can be used through imaging-guided biopsies that detect the the virus 

by PCR[90] 

Nucleic acid amplification test (NAAT) is being used to confirm COVID-19 

disease through a nasal swab or blood sample using a real-time fluorescence 

polymerase chain reaction (RT-PCR) [112]As reported in the recent literature, 

if a viral load is very less, a limited sensitivity is witnessed due to the low 

detection of virus nucleic acid. This may lead to false-negative results [113] 
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Laboratory analysis 

Patients affected by COVID-19 showed an increase in non-specific 

inflammatory indices, such as ESR, PCR, LDH, fibrinogen, and D-dimer, 

especially in the acute phases. In these patients, leukopenia and 

thrombocytopenia were also noted. Laboratory tests are important to detect if 

an antibody immunization against the virus has occurred in the patient, 

evaluating IgM and IgG[114]. 

Instrumental diagnosis 

High-Resolution computed tomography (HRTC) of the chest can play a role in 

the diagnosis, detection of complications, and prognostic evaluation of SARS-

CoV-2 infection. HRCT highlights two main radiological patterns: in most 

patients the typical inflammatory picture of diffuse alveolar damage (DAD) 

with diffuse ground glass opacities and crazy paving (overlapping of ground 

glass opacities and septal thickening) is characterized by epithelial hyperplasia 

with alveolar exudation, macrophages and thickening of alveolar walls and inter 

and intralobular septa. The second pattern highlighted by HRTC is perilobular 

with the features of organizing pneumonia (OP)[115]. Studies have shown that 

SARS-CoV-2 infection evolves in stages. In the early stage 90% of patients 

show bilateral lung involvement and ground glass opacities, with posterior 

localization of damage [116]. Unilateral involvement is not infrequent in 

asymptomatic or paucisymptomatic patients at this stage. The "vascular 

dilatation sign" or vascular ectasias in the ground-glass areas are an expression 

of inflammation and possibly micro thromboses due to locally increased blood 

flow [117]. After 7-10 days, a second stage or progressive stage consists in 

progressive evolution of the ground-glass opacities which tend to consolidate 

in a perilobular pattern. The vascular ectasias that characterized the first stage 
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are still evident: the vessels dilate until pleural and pericardial effusion can be 

detected.  Pneumothorax or pneumomediastinum may develop with enlarged 

mediastinal lymph nodes. As the disease progresses, diffuse alveolar damage 

occurs and ARDS may develop[116]. 

According to the Fleischner Society consensus statement, chest imaging is not 

indicated as a screening test for COVID-19 in asymptomatic patients or in 

patients with mild respiratory symptoms of COVID-19 (i.e. absence of 

significant lung dysfunction or damage)[118] 

Pathology 

 Histological examination of lung biopsy samples has shown hyperplasia of 

second order pneumocytes linked to the radiological ground glass opacities 

[119]. Other aspects of lymphocyte infiltration or pneumocyte hyperplasia 

explain the crazy-paving pattern and typical organizing pneumonia patterns. 

Since the virus targets different organs, lymphocytic infiltrate may be found in 

the portal spaces with steatosis; the same infiltrate may be found among 

myocardiocytes expressing of heart damage. Micro-thromboses testify the 

affinity of this virus for the microvascular endothelium [119] 

1.2.6 Treatment 

Treatment of COVID-19 is supportive as no specific treatment is available. The 

various options are exploited according to the needs of individual patients. In 

cases of ARDS, the goal is to limit alveolar damage and above all the ensuing 

fibrosis. 

Studies focused on corticosteroid therapy and recent WHO guidelines give a 

strong recommendation on the use of systemic corticosteroids in patients with 

severe COVID-19 even though is not recommended in mild and moderate 
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COVID 19 disease[120] .The positive role of steroids is based on the findings 

of a recent study demonstrating how dexamethasone significantly reduced 

mortality and the duration of hospital stay among 6425 patients with severe 

COVID-19[121] 

Also the beneficial role of methylprednisolone has been reported [122,123].  

Regarding experimental drugs, Lopinavir/Ritonavir, antiviral agents that inhibit 

HIV proteases, have been proposed [124] but remain controversial. After an 

initial recommandation, AIFA (the Italian Pharmaceutical Agency) decided to 

suspend the authorization for the off label use outside clinical trial.  

Remdesivir showed prophylactic and therapeutic activity for MERS-CoV and 

SARS-CoV and is therefore also used to treat SARS-CoV-2 infection [125]. 

AIFA recommends the use of this drug in patients needing a low flow oxygen 

and with symptoms reported for less than 10 days. 

Tocilizumab, a monoclonal antibody that binds to IL-6 receptors, has been 

studied in relation to the inflammatory pattern, the "cytokine storm", and the 

role that IL-6 plays in COVID-19. A recent retrospective, observational study 

showed that tocilizumab significantly reduced mortality among 630 COVID-19 

patients requiring ICU[126]. A reduction in inflammation has been also 

demonstrated in patients affected by severe COVID-19[127]. On the other hand 

it has been shown that tocilizumab decreased mortality and duration of hospital 

stay in critically ill patients but leaded to a high risk of serious infections[128]. 

Moreover, studies demonstrated that tocilizumab did not reduce mortality or the 

number of ICU admission among 112 patients with severe COVID-19.In 

another study involving 66 patients, a limited clinical improvement in patients 

with severe COVID-19 was shown[129,130] .For this reason, more research is 

needed to elucidate tocilizumab role in COVID-19 therapy [131] 
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The pharmacological therapies for SARS-CoV-2 infection used so far have off-

label indication and include chloroquine and hydroxychloroquine[132,133] by 

virtue of their potential antiviral and immunomodulating role against SARS-

CoV-2 . However AIFA suspended the use of both drugs in hospital and home 

settings, due to their cytotoxic effects. 

The efficacy of plasma from patients who have recovered from COVID-19 

(convalescent plasma or hyperimmune plasma) has been studied[134]. 

1.2.7 Prognosis 

The prognosis of patients with COVID-19 may be influenced by comorbidities 

and pre-existing chronic disease. The main sequela is interstitial lung 

disease[135]. Likewise progression to severe outcomes may be related to 

chronic respiratory diseases (chronic obstructive pulmonary disease, respiratory 

failure or bronchial asthma) and other pre-existing chronic conditions.  

COVID-19 affects the endothelium of the pulmonary vessels and triggers 

thrombotic manifestations: this microvascular inflammatory thrombotic 

syndrome may become systemic involving vital organs and leading to multi-

organ failure[136]. Cardiovascular and cerebrovascular disease, diabetes, 

metabolic dysfunction, obesity, hypertension, increase the likelihood of death 

in COVID-19 patients [136–138]. Since the beginning of the epidemic, the 

elderly population has been the most affected and the mean age of deceased 

remains high (80 years) [139]. Many of these patients had chronic diseases; the 

most frequent of which were heart disease (46%), diabetes (30%) and renal 

failure (20%). 
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2.PERSONAL CONTRIBUTION 

At the beginning of coronavirus disease 2019 (COVID-19) outbreak, there was 

concern that infected sarcoidosis patients, likewise other patients with chronic 

lung disease, could be at higher risk of a poor outcome and death, due to sarcoid 

lung involvement, immunological dysfunction and steroid/immunosuppressant 

treatment[140,141].  

Sarcoidosis is a systemic inflammatory disease characterized by the presence of 

granulomas occurring in different organs. The lung is the most common site.[1] 

Therefore, a survey was conducted both by Italian Amici contro la Sarcoidosi 

(ACSI) association and two sarcoidosis referral centers of Siena and Bari. Few 

months ago, an expert opinion paper, suggesting a proper management of 

sarcoidosis during COVID-19 pandemic, was published. The paper 

recommended to interrupt or to reduce treatments to the lowest effective dose, 

especially in stable patients. However, the authors acknowledged that their 

recommendations were made with minimal information regarding the impact of 

COVID-19 infection in sarcoidosis patients and felt more studies were needed. 

Literature data also hypothesized higher risk of poor outcome of sarcoidosis-

COVID-19 patients as a consequence of comorbidities secondary to chronic 

glucocorticoid treatment [142,143]. In this period, the clinical management of 

sarcoidosis patients could be complicated by different pharmacological 

approaches to COVID-19 pneumonia, particularly the initial controversial role 

of corticosteroids [144] and the early optimism regarding hydroxychloroquine 

in the prevention and treatment of COVID-19 [145]. 

Aim of the study was to develop and perform a survey evaluating the percentage 

of sarcoidosis patients positive for COVID 19 and to describe their outcome. 
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2.1 Materials and methods 

Questionnaire 

To determine whether sarcoidosis patients really showed a high risk of poor 

outcome and death during COVID-19 pandemic, various surveys were 

performed worldwide. We collaborate with the University of Cincinnati in 

developing an electronic survey of the impact of COVID-19 on sarcoidosis 

patients [146] and this was proposed to many international sarcoidosis patients’ 

associations, including the Italian Amici Contro la Sarcoidosi (ACSI).  

The questionnaire included questions regarding the patient's personal details 

(age, sex, ethnicity, profession), the characteristics of sarcoidosis (comorbidity, 

therapy), and any relationships with SARS-CoV-2 (infection or contacts with 

infected family members). 

 For patients who could not be reached electronically, the questionnaire was 

administered by telephone interview. In these cases, the telephone questions 

were the same as the online questionnaire. 

Reference population 

The clinical features of 1542 sarcoidosis patients, from all Italian regions, were 

anonymously collected by a telephone survey and online questionnaire from 

April to June 2020, with the contribution of ACSI, Siena and Bari sarcoidosis 

referral centers. 

2.2 Results 

Generalities and clinical characteristics of populations 

Of the 1,542 sarcoidosis patients interviewed, 709 (46%) came from Northern 

Italy, 429 (28%) from the Center and 404 (26%) from the South. 
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Regarding the personal characteristics of the patients, 116 of them (7.5%) were 

healthcare workers, while 620 (40%) have comorbidities such as hypertension, 

obesity, diabetes, asthma and / or chronic obstructive pulmonary disease 

(COPD)  

Furthermore, the pulmonary involvement of the disease was investigated: 973 

patients (63%) declared having a pulmonary sarcoidosis, 459 (30%) declared 

having both pulmonary and extrathoracic involvement, while 110 (7%) reported 

only extrathoracic involvement. 

Regarding the therapy, 69% of patients were treated with corticosteroids, 

immunosuppressants (including methotrexate, azathioprine and anti-TNF-alpha 

treatments) and 498 (31%) didn't undergo therapy. 

Relationship between sarcoidosis and COVID-19 

Of the 1,542 patients interviewed, 353 (23%) had contact with SARS-CoV-2 

positive family members. 

32 patients (2.1%) declared that they had contracted SARS-CoV-19 infection. 

6 patients of them (19%) were hospitalized (among these, 2 patients were 

admitted to intensive care unit). 

Of the 32 patients with sarcoidosis and virus positive, 23 had completed the 

online questionnaire and 9 had been reached by telephone. 

Regarding the geographical distribution of this subgroup,14 (44%) come from 

Northern Italy, 13 (41%) from the Center and 5 (15%) from the South. 4 out of 

32 patients (12%) were health care workers, while 15 (47%) reported having 

comorbidities. 
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Evaluating the pulmonary involvement in this subgroup, it emerges that: 14 out 

of 32 (44%) have a form of pulmonary sarcoidosis only, 12 (37%) have both 

pulmonary and extrathoracic involvement, 6 (19%) had an exclusively 

extrathoracic disease. 

Regarding pharmacological therapy of the 32 these patients, it was seen that 21 

of them (66%) underwent corticosteroid treatment, 11 (34%) didn’t take 

therapy. 

Finally, of the 32 positive patients, 15 of them (47%) also stated that they had 

family contact with SARS-CoV-2 positive people 

2.3 Discussion 

This study evaluated a wide group of italian sarcoidosis patients during COVID-

19 pandemic from April to June 2020.  

The percentage of sarcoidosis patients positive for SARS-CoV-2 was evaluated 

through a telephone questionnaire and an online survey. Thanks to the 

contribution of the ACSI patient association and the collaboration with the 

University of Bari, analyzing the collected data emerged that 2.1% of the total 

patient population was positive for SARS-CoV-2. 

We did not register any deaths for COVID-19 pneumonia in the population of 

patients with sarcoidosis, verifying the data from hospitals of Bari and Siena 

but also according to the data of the Register of Rare Diseases for Tuscany 

region. 

As expected, our population was prevalent constituted by white Caucasian 

females. 

The population was in line with literature. 
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Contrary to initial concerns about prognosis, our results suggest that patients 

with sarcoidosis did not have an increased risk of adverse outcome or death 

from COVID-19 infection compared to the general population. However, we 

cannot rule out that sarcoidosis patients adhered more closely to government-

imposed protective measures against the spread of the pandemic than the 

general population. Similarly, patients with chronic arthritis treated with 

disease-modifying antirheumatic drugs (biologics, bDMARDs or synthetic 

targeting drugs, tsDMARDs) also do not appear to have an increased risk of 

respiratory or life-threatening complications from SARS-CoV compared to the 

general population[141] 

Our data confirm what has already been described in the literature on the 

increased risk of contracting the infection among health workers compared to 

the general population and concerning family members of virus-positive 

patients. 

About comorbidities, almost half of our patients with sarcoidosis who had 

contracted SARS-CoV-2 had at least one of the following diseases: 

hypertension, asthma, COPD, diabetes and obesity. 

The geographical distribution of patients who voluntarily answered the 

questionnaires partly reflects a homogeneous distribution in the national 

territory, with a minimal prevalence in Northern Italy. 

Interestingly, the subgroup of sarcoidosis patients developing COVID infection 

in our sarcoidosis cohort was characterized by lung involvement, high 

prevalence of comorbidities and treatment suggesting that these clinical 

parameters may be potential risk factors of developing COVID-19. 
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In conclusion, we wonder if, in light of our results in sarcoidosis patients in Italy 

and those obtained in other chronic inflammatory diseases during COVID-19 

pandemic, it is still necessary to modify sarcoidosis therapy (as recently 

suggested) considering also the risk of relapse of the disease with the 

withdrawal or reduction of treatment2[141,147]. Moreover the concern about 

steroid treatment in COVID 19 is disappeared according to recent guidelines 

and since steroid has been introduced in guidelines. Of course, these findings 

need to be confirmed in great cohorts of patients with sarcoidosis collected in 

various countries, together with clinical data. 
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4. TABLES AND FIGURES 

 

 

 

Table 1 :Demographic and clinical features of our Italian sarcoidosis population. 1 

hypertension, diabetes, obesity, COPD and asthma; 2 steroid, hydroxiclorochine 
 

 

Demographic Data  

Total n. of patients 1542 

Age (median years, IQR) 52 (46-58) 

Gender (Male/Female) 634/908 

Ethnicity (Caucasian/others) 1542/3 

Clinical and pharmacological Data of COVID19 sarcoidosis 

patients 

 

Total n. of patients 32/1542 

Age (median years, IQR) 52 (46-54) 

Gender (Male/Female) 14/18 

Ethnicity (Caucasian/others) 32/0 

Comorbidities1 15/32 

Sarcoidosis organ involvement  

Lung and thoracic lymphonodes 13/32 

Lung and other localizations 19/32 

Ongoing pharmacological therapies2 (yes/no) 14/18 

Hospitalization for COVID19 (yes/no) 6/26 

Intensive care unit admission 2/32 
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Figure 1: Prevalence of comorbidity in sarcoidosis patients with covid 19 
 

 

 

 

 
Figure 2: Hypertension and obesity in sarcoidosis population affected by COVID 19 
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Figure 3: electronic survey of the impact of COVID-19 on sarcoidosis patients 
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