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Multiple problems may be encountered during the diagnosis of sarcoidosis: at first diagnose sarcoidosis in an appropriate clinical setting, secondly, identify any manifestation to be linked to sarcoidosis at diagnosis work-up and during evolution; thirdly, recognize "danger" in sarcoidosis and parasarcoidosis syndromes, and finally, diagnose sarcoidosis recovery. Diagnosis is often delayed as presentation may be diverse, non-specific, or atypical. Diagnosis of sarcoidosis is based on three criteria: a compatible presentation; evidence of noncaseating granulomas and exclusion of any alternative diagnosis. However, even when all criteria are fulfilled, the probability of sarcoidosis diagnosis varies from definite to only possible depending upon the presence of more or less characteristic radio-clinical and histopathological findings and on the epidemiological context. Bilateral hilar lymphadenopathy and/or diffuse lung micronodules mainly along lymphatics are the most frequent highly suggestive findings. Evidence of granulomas relies on superficial biopsies of clinically suspected lesion when present or most often by bronchial endoscopy. The diagnosis of sarcoidosis may be difficult in absence of thoracic or skin manifestations and may require the benefit of hindsight before being definitive. Differential diagnoses, mainly tuberculosis, must be considered. The diagnosis of events during evolution relies on serial clinical, pulmonary function, radiographic evaluation and on extrapulmonary manifestations work-up, including electrocardiogram and blood biology.

Affected organs need to be related to sarcoidosis using an appropriate diagnostic assessment instrument. To declare the recovery of sarcoidosis, all manifestations must have disappeared spontaneously or after 3-5 years posttreatment without relapse.
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Introduction

Sarcoidosis is a complex systemic disease with variable epidemiology and clinical presentation [START_REF]Statement on sarcoidosis. Joint Statement of the American Thoracic Society (ATS), the European Respiratory Society (ERS) and the World Association of Sarcoidosis and Other Granulomatous Disorders (WASOG) adopted by the ATS Board of Directors and by the ERS Executive Committee[END_REF][START_REF] Valeyre | Sarcoidosis[END_REF][START_REF] Mañá | Multidisciplinary approach and long-term follow-up in a series of 640 consecutive patients with sarcoidosis: Cohort study of a 40-year clinical experience at a tertiary referral center in Barcelona, Spain[END_REF]. The cause(s) of sarcoidosis is (are) still unknown and there is no key biomarker allowing a confident diagnosis. The a priori probability of sarcoidosis is considerably impacted by epidemiological data concerning both sarcoidosis and alternative diagnoses. Prevalence varies substantially, from very rare in Korea (3.4/10 5 ) (4), rare in Western Europe [START_REF] Duchemann | Prevalence and incidence of interstitial lung diseases in a multi-ethnic county of Greater Paris[END_REF] to common in Sweden [START_REF] Arkema | Sarcoidosis incidence and prevalence: a nationwide register-based assessment in Sweden[END_REF] or in Black U.S. nurses (519/10 5 ) [START_REF] Dumas | Epidemiology of Sarcoidosis in a Prospective Cohort Study of U.S. Women[END_REF]. In parallel, as tuberculosis is the major alternative diagnosis, its epidemiology --varying from low-to high-endemic countries-must be considered.

The clinical presentation of sarcoidosis is highly variable, and its manifestations vary accordingly to epidemiological factors like race, sex, age and geography [START_REF] Baughman | Clinical characteristics of patients in a case control study of sarcoidosis[END_REF]. The diagnosis of sarcoidosis may be immediately suggested, for example in the event of Löfgren's or Heerfordt's syndrome or granulomatous uveitis. However, initial unspecific manifestations like persistent cough or fatigue often lead to first consider more common other diseases and to delay the diagnosis [START_REF] Judson | The diagnostic pathway to sarcoidosis[END_REF]. The next step is to confirm this diagnosis according to three required conditions. Other diagnostic problems in sarcoidosis are also essential to manage: to establish a correct work-up at diagnostic phase, a well-scheduled monitoring for assessing any event during follow-up particularly those as "danger" visceral involvement or parasarcoidosis syndrome, the latter impacting the quality of life, a major concern for patients [START_REF] Baughman | Sarcoidosis: patient treatment priorities[END_REF].

The onset of any new visceral manifestation deserves a thorough discussion concerning the possibility or not of a link with sarcoidosis. Finally, to diagnose a recovery of sarcoidosis needs to respect strict criteria.

In which circumstances must the clinician consider a diagnosis of sarcoidosis?

The diagnosis of sarcoidosis is often delayed and considered at first visit in only 15% of patients [START_REF] Judson | The diagnostic pathway to sarcoidosis[END_REF]. The delay in diagnosis is more linked to the variety of clinical manifestations, than other factors as patients' personal characteristics (e.g. age sex, socioeconomic factor). As pulmonary symptoms are less specific, the delay in diagnosis is longer when pulmonary symptoms are the initial events and when the pulmonary stage on chest X-ray is higher, in contrast with a shorter delay when sarcoidosis is revealed by skin lesions. For more than half of patients, the diagnosis is set-up after more than 4 visits to physicians.Doing chest X-ray or if necessary chest Computed tomography (CT) scan in patients with persistent cough, dyspnea or fatigue without any confident diagnosis should reduce the delay in diagnosis.

Misleading chest X-ray abnormalities are also a cause of delay in pulmonary sarcoidosis, particularly in elderly patients (isolated mediastinal lymphadenopathy without hilar lymphadenopathy, unilateral adenopathy or parenchymal lesions, cavitation, predominant consolidation, ground glass opacities, or pleural effusion…) [START_REF] Rockoff | Unusual manifestations of thoracic sarcoidosis[END_REF].

Currently, patients' age at discovery tends to be higher than 30 years ago, females are older than males, most females are > 50 years and most males < 50 years [START_REF] Sawahata | Agerelated and historical changes in the clinical characteristics of sarcoidosis in Japan[END_REF]. Sarcoidosis is extremely rare in children, and to pay particular caution for differential diagnoses is imperative, particularly Blau's syndrome, immunodeficiencies and infections like tuberculosis (13) (the case of children is not discussed in this review, see for more details (13)).

. Respiratory symptoms are recorded at presentation in 30-53% of patients: cough in 27-53%, dyspnea in 18-51% and chest pain in 9-23% [START_REF] Mañá | Multidisciplinary approach and long-term follow-up in a series of 640 consecutive patients with sarcoidosis: Cohort study of a 40-year clinical experience at a tertiary referral center in Barcelona, Spain[END_REF][START_REF] Judson | The diagnostic pathway to sarcoidosis[END_REF][START_REF] Sinha | Predictors of objective cough frequency in pulmonary sarcoidosis[END_REF]. Chronic dyspnea is most often noted in patients with a delayed diagnosis, as in the 10% of patients diagnosed at the radiographic stage 4 [START_REF] Nardi | Stage IV sarcoidosis: comparison of survival with the general population and causes of death[END_REF]. Fortuitous discovery on chest Xray is now very rare, in 8.4% of patients while it was more frequent, from 20 to 60%, in ancient series [START_REF] Mañá | Multidisciplinary approach and long-term follow-up in a series of 640 consecutive patients with sarcoidosis: Cohort study of a 40-year clinical experience at a tertiary referral center in Barcelona, Spain[END_REF][START_REF] Valeyre | Pulmonary Sarcoidosis[END_REF]. Among extrapulmonary manifestations, skin lesions, uveitis and peripheral lymphadenopathy are the most frequent with a 15-25% prevalence. Skin lesions include: lupus pernio highly specific for sarcoidosis; subcutaneous nodules or plaques; inflammatory papules within a scar or tattoo; violaceous or erythematous annular lesions; violaceous or erythematous macular, papular lesions around the eyes, nose, or mouth. Eye and neurological manifestations are more frequent in females than in males; skin, extrathoracic lymph nodes, liver and bone marrow localizations are more prevalent in Blacks than in Whites [START_REF] Baughman | Clinical characteristics of patients in a case control study of sarcoidosis[END_REF] Löfgren's syndrome, characterized by the association of erythema nodosum with typical bilateral hilar lymphadenopathy is more frequent in females, particularly in Northern Europe. Bilateral periankle infiltration without erythema nodosum is an equivalent presentation in males [START_REF] Grunewald | Sex-specific manifestations of Löfgren's syndrome[END_REF].

General symptoms like fatigue, seen in almost 70% of patients, are very frequent, sometimes at the forefront.

Cardiac or neurological manifestations may reveal sarcoidosis and may be isolated without radiological thoracic abnormality making the diagnosis of sarcoidosis particularly difficult [START_REF] Stern | Definition and Consensus Diagnostic Criteria for Neurosarcoidosis: From the Neurosarcoidosis Consortium Consensus Group[END_REF][START_REF] Cohen-Aubart | Spinal cord sarcoidosis: clinical and laboratory profile and outcome of 31 patients in a case-control study[END_REF]. Syncope, unexplained dyspnea or significant palpitations may alert the clinician of the possibility of cardiac sarcoidosis. The principal cardiac manifestations are conduction abnormalities; ventricular arrhythmias, including sudden death; and heart failure. Abnormalities found on ECG associated with cardiac involvement are mostly various degrees of conduction block, such as isolated bundle branch and fascicular blocks, (Right bundle branch block is consistently more common than a left one), QRS complex defragmentation, ST-T wave changes, pathological Q waves [START_REF] Birnie | Cardiac Sarcoidosis[END_REF].

Sarcoidosis can affect any part of the nervous system, but the central nervous system is preferentially affected. Manifestations must also be are meningeal, medullary, intraparenychymatous cerebral, cranial nerves: VII, optic nerve, V, hypothalamic-pituitary (gonadal insufficiency up to pan-hypopituitarism and/or diabetes insipidus). Cognitive disorders may be present especially in cases of meningeal disease [START_REF] Stern | Definition and Consensus Diagnostic Criteria for Neurosarcoidosis: From the Neurosarcoidosis Consortium Consensus Group[END_REF].

A lot of diverse manifestations may also reveal a sarcoidosis, like bilateral parotiditis, nasosinusal or laryngeal signs, hypercalcemia, abnormal renal function, abnormal liver biologic tests, as well as the fortuitous discovery of noncaseating granulomas on a biopsy done during surgery for any cause etc...

How to confirm a diagnosis of sarcoidosis?

The diagnosis of sarcoidosis is based on 3 criteria: (i) compatible clinical and radiological presentation; (ii) histopathological demonstration of non-caseating granuloma and (iii) exclusion of other diseases capable of producing a similar histopathological or clinical picture. Even when these criteria are fulfilled, the diagnosis is not definitely secure. The diagnosis probability level depends upon the presence or not of typical manifestations, the information obtained at the histopathological level, and on alternative hypotheses to be considered in function of the presentation, and the epidemiological context.

Compatible clinical or radiological presentation"

Sarcoidosis is often not or poorly symptomatic and the contrast with obvious radiological signs, for example voluminous bilateral hilar lymphadenopathy or diffuse lung infiltration, is an argument for the diagnosis. In some patients, Löfgren's syndrome and Heerfordt's syndrome, the latter associating uveitis, bilateral parotidis, fever and facial palsy, constitute pathognomonic manifestations of sarcoidosis. Lupus pernio and anterior granulomatous uveitis are considered very suggestive [START_REF] Judson | The WASOG Sarcoidosis Organ Assessment Instrument: An update of a previous clinical tool[END_REF].

Lupus pernio is defined by violaceous lesions on the nose, cheeks, lips and ears. It can be disfiguring, eroding into underlying cartilage and bone. Granulomatous uveitis is defined when at least one of the following clinical sign is observed: 1) large muttonfat keratic precipitates (accumulation of inflammatory leukocytes that deposit on the corneal endothelium; (2) iris or trabecular meshwork nodules or (3) choroidal granuloma.

Chest X-Ray: chest X-Ray is abnormal in 85-90% of all patients, showing lymphadenopathy or pulmonary infiltration. Bilateral, voluminous, noncompressive hilar lymphadenopathy is the most typical radiographic presentation of sarcoidosis (Fig 1A) [START_REF] Silva | Imaging of Sarcoidosis[END_REF]. Thoracic lymphadenopathy is present in around 70% of patients, 97% of which having bilateral hilar lymphadenopathy, most often associated with mediastinal lymphadenopathy [START_REF] Bein | A reevaluation of intrathoracic lymphadenopathy in sarcoidosis[END_REF]. Therefore, unilateral hilar or exclusively mediastinal intrathoracic lymphadenopathy require to consider at first alternative diagnoses, malignancies like lymphomas and solid cancer or infection like tuberculosis or histoplasmosis. Anterior mediastinal lymphadenopathy is rare in sarcoidosis and lymphoma should be considered as the most probable hypothesis.

Lymphadenopathy may be isolated (radiographic Scadding stage 1) or associated with a pulmonary infiltration (stage 2), while pulmonary infiltration may be seen alone either without lung fibrosis (stage 3) or associated with radiographic signs of fibrosis (stage 4) (Fig 1B). Scadding's radiographic staging is still relevant today since it remains linked to prognosis and mortality risk as confirmed by the study of, Kirkil et al. [START_REF] Kirkil | Predictors of Mortality in Pulmonary Sarcoidosis[END_REF].

Chest CT scan: It is often done in practice and mostly useful when chest X-ray is atypical or normal. Bilateral hilar lymphadenopathy is better evidenced than on chest X-ray while less specific [START_REF] Valeyre | Clinical presentation of sarcoidosis and diagnostic work-up[END_REF]. Recently, the « dark lymph node» or « cluster of black pearls » sign (fig 2) defined when tiny round nodules each measuring 1-2 mm were seen distributed uniformly in whole or in part of the lymph node has been described as relatively specific of a sarcoidosis origin with negative predictive and positive predictive values of 96 and 91% respectively even though it is certainly not a surrogate for histopathology. However further studies are needed to confirm the predictive values of these signs [START_REF] Venkata Ramanan | The "cluster of black pearls" sign of sarcoid lymphadenopathy: a new sign on thin-section contrast-enhanced multidetector CT[END_REF]. The most typical pulmonary pattern is diffuse pulmonary perilymphatic micronodular infiltration with perilobular and fissural distribution and with an upper and posterior predominance (Fig 1C). The "galaxy" sign is also highly suggestive for sarcoidosis (Fig 1D). The "sarcoid galaxy" pattern is composed of a large nodule, usually with irregular boundaries, encircled by a rim of numerous tiny satellite nodules. It is usually distributed as multiple throughout the lungs. Pathologically, the "sarcoid galaxy" represents innumerable coalescent granulomas which are more concentrated in the center of the lesion than at its periphery. Alveolar or pseudo-alveolar consolidations (Fig 1D ) or diffuse ground-glass may be encountered but are rarely at the forefront of sarcoidosis radiological abnormalities [START_REF] Martin | High-resolution computed tomography to differentiate chronic diffuse interstitial lung diseases with predominant ground-glass pattern using logical analysis of data[END_REF][START_REF] De Margerie-Mellon | Highresolution computed tomography to differentiate chronic diffuse infiltrative lung diseases with chronic multifocal consolidation patterns using logical analysis of data[END_REF]. In this setting, the evidence at background of bilateral hilar lymphadenopathy or diffuse pulmonary perilymphatic micronodular infiltration on chest CT scan is crucial (fig 3). Among the three patterns of pulmonary fibrosis described in sarcoidosis, the most common is characterized by central bronchial distortion with upper lung fibrosis, associated or not with bilateral perihilar masses, suggesting two possibilities, sarcoidosis or silicosis, the latter being differentiated by evidencing silica exposure at cursus laboris. The other presentations are a predominant upper lobe honeycombing or a hilo-peripheral linear pattern, to be differentiated from pleuropulmonary fibro-elastosis and nonspecific interstitial pneumonia respectively. Cavitations, often thick-walled, can be seen in 4% of patients, half of them associating a chronic pulmonary aspergillosis, either as a simple aspergilloma or a chronic cavitary pulmonary aspergillosis [START_REF] Hours | Pulmonary cavitary sarcoidosis: clinico-radiologic characteristics and natural history of a rare form of sarcoidosis[END_REF][START_REF] Uzunhan | Chronic pulmonary aspergillosis complicating sarcoidosis[END_REF].

18F Fluorodeoxyglucose positron emission tomography ( 18F FDG-PET):

18F FDG-PET is essential in only a small proportion of patients in dedicated contexts to identify: (i) available superficial clinically latent sites easy to biopsy in patients difficult to diagnose [START_REF] Teirstein | Results of 188 wholebody fluorodeoxyglucose positron emission tomography scans in 137 patients with sarcoidosis[END_REF]; (ii) active cardiac lesions when cardiac sarcoidosis is suspected, 18F FDG-PET coupled with Magnetic resonance imaging (MRI) being particularly accurate [START_REF] Youssef | The use of 18F-FDG PET in the diagnosis of cardiac sarcoidosis: a systematic review and metaanalysis including the Ontario experience[END_REF][START_REF] Dweck | Hybrid Magnetic Resonance Imaging and Positron Emission Tomography With Fluorodeoxyglucose to Diagnose Active Cardiac Sarcoidosis[END_REF]; (iii) associated active pulmonary lesions in patients with pulmonary fibrosis and (iv) sarcoidosis activity in patients with severe persistent disabling symptoms without evidence of biological activity on other tests [START_REF] Grutters | Serum soluble interleukin-2 receptor measurement in patients with sarcoidosis: a clinical evaluation[END_REF]. Indications and choice for a biopsy site: Identifying noncaseating granulomas on at least one biopsy specimen is a sine qua non condition to confirm a diagnosis of sarcoidosis in most patients. However, it is not required in very special contexts when clinical presentation is definitely specific, typically in Löfgren's and Heerfordt's syndromes. For some authors, patients with typical bilateral hilar lymphadenopathy but without any clinical manifestation or with uveitis only do not require histopathological confirmation if a thorough follow-up is scheduled. In contrast, it is imperative to identify granulomas before starting a treatment for sarcoidosis. In most cases, finding granulomas in one site only is enough. A second biopsy may be warranted in case of a possible visceral manifestation difficult to link with certainty to sarcoidosis. The best strategy to get access to granulomas is: (i) to prioritize less invasive sites like skin lesions (exception for erythema nodosum) or peripheral lymphadenopathy, for which ultrasound (US)-directed biopsy is very effective and preferable to surgical biopsy [START_REF] Boussouar | Diagnostic efficacy of ultrasound-guided core-needle biopsy of peripheral lymph nodes in sarcoidosis[END_REF], or biopsy of conjunctival nodules; the biopsies of all these sites being very sensitive, (ii) in the absence of superficial lesions, to get specimens from bronchial endoscopy, more sensitive in presence of abnormal chest imaging, a situation observed in more than 90% of patients, (iii) in rarer situations with particular visceral presentations, to use CT guided transthoracic lung biopsy (in case of lung nodules or consolidations with negative endoscopy), or naso-sinusal, muscular, renal, bone-marrow, hepatic or esophageal US-guided fine needle aspiration biopsies (iv) in case of absence of any superficial site and normal chest imaging, to perform a biopsy of accessory salivary glands particularly in older patients, and (v) in very difficult situations to use 18F FDG-PET to show-up clinically latent superficial sites. Bronchial endoscopy is indicated in most patients.

Biomarkers

Endobronchial biopsy is especially worth in case of cough, wheezing, stridor, airflow obstruction and stenosis of proximal bronchi. Several modalities for obtaining granulomas may be achieved through bronchial flexible endoscopy: (i) biopsy of bronchial mucosa, (ii) transbronchial lung biopsy and (iii) endobronchial US (EBUS)guided lymph node transbronchial cyto-aspiration. Transbronchial cryobiopsy allows to obtain biopsies of better quality (better preservation of tissue architecture) and larger than the standard transbronchial biopsies. It could avoid the use of surgical lung biopsy. Nevertheless, it exposes to hemoptysis and pneumothorax and needs to have expert teams [START_REF] Pajares | Diagnostic yield of transbronchial cryobiopsy in interstitial lung disease: A randomized trial[END_REF]. Granulomas are observed on bronchial mucosa biopsy in about 60% of non-selected patients when several biopsies are done (notice that it is recommended to get 3-4 biopsy samples). The yield depends on mucosal appearance, the number of performed biopsies and chest CT scan findings: a yield of 100% or close is obtained in presence of visible fine granulations during endoscopy, 78% when a loss of the normal angular contours of spurs at the level of bifurcation indicates mucosal thickening and, even 91% when this sign is associated to mural bronchial thickening or luminal narrowing at chest CT scan, while the yield is only 40% when mucosa has a normal appearance during endoscopy [START_REF] Lenique | CT assessment of bronchi in sarcoidosis: endoscopic and pathologic correlations[END_REF]. The yield of transbronchial lung biopsy (44 to 90%) increases with the number of specimens and the presence of pulmonary infiltration and it may often reach more than 80%. EBUS appears particularly sensitive with a yield of around 90% when significant lymphadenopathy is present [START_REF] Von Bartheld | Endosonography vs conventional bronchoscopy for the diagnosis of sarcoidosis: the GRANULOMA randomized clinical trial[END_REF]; rapid on-site examination by well-trained cytologists allows an immediate estimate of the result. As 70% of sarcoidosis patients display significant thoracic lymphadenopathy, EBUS is currently the best way to get granulomas in sarcoidosis, making mediastinoscopy rarely indicated.

BAL analysis typically shows a normal or moderately increased total cell count, with a usually moderate lymphocytosis (between 30-50%) in 80% of cases, with an increased T-lymphocyte CD4:CD8 ratio. However, BAL lymphocytosis is not specific for sarcoidosis and the importance of the CD4:CD8 ratio is debated except if the ratio is greater than 3.5 as observed in 50% of cases, showing a specificity of 93 to 96%. It is admitted that in inactive disease the ratio is usually in the normal range. Usually, the neutrophil count is normal but it may increase in advanced pulmonary sarcoidosis denoting the presence of pulmonary fibrosis. In practice, BAL is often done and may be useful for individual patients, increasing the likelihood of diagnosing sarcoidosis even though BAL findings cannot be considered as a surrogate for evidence of granulomas [START_REF] Welker | Predictive value of BAL cell differentials in the diagnosis of interstitial lung diseases[END_REF]. BAL is also useful to rule out mycobacterial or fungal infections. When only one organ is affected, the diagnosis of sarcoidosis is possible but not confirmed until a second localization is documented. Sometimes, the impact of the disease in the involved organ makes necessary to initiate a treatment after a working diagnosis of sarcoidosis been made.

Exclusion of alternative diagnoses (

Initial sarcoidosis diagnosis work-up

A specific systematic work-up is mandatory at sarcoidosis diagnosis for assessing the impact of the disease and looking for potentially significant asymptomatic visceral localization. A complete medical history and physical examination is essential. Blood investigation is done to search for lymphopenia, hypercalcemia, renal or liver dysfunction (cholestasis mainly but also cytolysis), elevated SACE, and absence of hypogammaglobulinemia evoking in a context of sarcoidosis a common variable immunodeficiency or lymphoma. Spirometry and diffusing capacity of the lung for carbon monoxide (DLCO) are necessary as well as an electrocardiogram and specialized ophthalmologic examination with slit-lamp examination. Human immunodeficiency virus blood test is often useful. Interferon gamma release assays allow to diagnose an associated latent tuberculosis before instituting treatment. A cardiac echography is often done in practice [START_REF] Birnie | Cardiac Sarcoidosis[END_REF]. Additional investigations are guided according to clinical symptoms and examination. Of note, often sarcoidosis organ involvement has no clinical impact with no long-term consequences and identifying every possible involvement using multiple investigations including 18F FDG-PET in a non-adequate context is useless.

Diagnosis of sarcoidosis flare-up during evolution

To correctly diagnose sarcoidosis flare-up, it is crucial to rigorously assess disease evolution (clinical evaluation, chest X-ray, pulmonary function tests, extrapulmonary clinical monitoring with electrocardiogram and blood biology including renal function tests, calcemia and blood cell count) with a schedule varying according to the clinical context, usually more frequent during the 2 first years of evolution (often every 3 months). Such a monitoring is indispensable until the recovery is confirmed. The aim of monitoring the disease outcome is to assess the evolution of recognized manifestations and to detect any new yet unknown manifestation. Sarcoidosis flareup is expressed in most of cases as a progression of previously recognized localizations. In rare cases, new localizations maybe associated to the progression of previous recognized localizations. Finally, new localizations may be discovered despite no progression of previous manifestations. This variability justifies a thorough follow-up. For the lung, the simultaneous deterioration, stability, or improvement of dyspnea score, pulmonary function and chest X-ray easily allow to determine the evolution trend. However, in case of discrepancy, well performed pulmonary function tests, particularly Forced Vital Capacity (FVC), is the most reliable test for determining the outcome, and is better than chest X-ray [START_REF] Zappala | Accuracy of individual variables in the monitoring of long-term change in pulmonary sarcoidosis as judged by serial highresolution CT scan data[END_REF]. A worsening in pulmonary function needs to be linked to either sarcoidosis or comorbidities, particularly in fibrosing pulmonary sarcoidosis where intercurrent infectionsparticularly in patients with significant bronchiectases (45)-, cardiac problems, pneumothorax or pulmonary thombo-embolic disease have to be considered.

Sometimes, fortuitous discovery of latent localizations may be observed in imaging exams, such as osseous localizations on 18F FDG-PET raising questions about the origin of these lesions, sarcoidosis or solid cancer metastasis or other morbidity which may raise the indication for a bone biopsy, depending on the context.

Additional manifestations may be unveiled during work-up visits. They raise the question of their link with sarcoidosis: are they specific or due to a comorbidity? The WASOG organ assessment instrument is often very useful [START_REF] Judson | The WASOG Sarcoidosis Organ Assessment Instrument: An update of a previous clinical tool[END_REF]. The link of a manifestation with sarcoidosis is classified as highly probable (probability > 90%), probable (>50%) or only possible. For instance, lupus pernio or uveitis are highly probable sarcoidosis manifestations and do not need further investigations in a patient with an established diagnosis of sarcoidosis. On the other hand, the delayed occurrence of peripheral lymphadenopathy in a patient is often due to a comorbidity like lymphoma or solid tumor metastasis and a biopsy is needed. The possibility of cardiac or central nervous system manifestations raises the double problem of being poorly accessible to biopsy and to warrant an urgent adequate treatment. Very efficient investigations are prescribed for patients at risk for such localizations with either neurologic clinical signs, fainting, palpitations, unexplained dyspnea or abnormalities on sequential ECG. Infra-clinical or infra-ECG cardiac sarcoidosis remains possible but has low significant impact on prognosis [START_REF] Kouranos | Complementary Role of CMR to Conventional Screening in the Diagnosis and Prognosis of Cardiac Sarcoidosis[END_REF]. Apart from particular cases, it has not been shown that other systematic tests were indicated in this situation. MRI and 18F FDG-PET are only indicated when a suspicion of cardiac sarcoidosis has been authenticated. MRI and 18F FDG-PET for the heart and MRI and cerebrospinal fluid analysis for central nervous system allow to classify the link with sarcoidosis as definite, probable or only possible [START_REF] Stern | Definition and Consensus Diagnostic Criteria for Neurosarcoidosis: From the Neurosarcoidosis Consortium Consensus Group[END_REF][START_REF] Birnie | Cardiac Sarcoidosis[END_REF]. Dedicated multidisciplinary discussion in expert centers might be very useful in this context but needs to be evaluated.

Diagnosis of "danger" sarcoidosis

Sarcoidosis is called "dangerous" when associated to a reduced life expectancy or a severe disability. Pulmonary sarcoidosis is the most frequent cause of "danger sarcoidosis". A lung fibrosis extent larger than 20% on CT or pulmonary hypertension or significant pulmonary function impairment represented by a composite physiologic index (CPI) above 40 are associated with a bad survival [START_REF] Kirkil | Predictors of Mortality in Pulmonary Sarcoidosis[END_REF][START_REF] Walsh | An integrated clinicoradiological staging system for pulmonary sarcoidosis: a case-cohort study[END_REF]. CPI is a weighted Central nervous system localization of the brain or spinal cord is often associated to at least partially irreversible deficits which may lead to severe disability and death [START_REF] Cohen-Aubart | Spinal cord sarcoidosis: clinical and laboratory profile and outcome of 31 patients in a case-control study[END_REF].

Significant liver fibrosis has to be considered in presence of severe liver function abnormalities evaluated on three or four tests showing results three times higher than the normal upper, limit lasting a minimum of 3 months (52).

Renal involvement, often asymptomatic, may lead to terminal renal insufficiency. It may be evidenced at diagnosis work-up but it can also occur at any time during evolution, sometimes several years after onset, justifying regularly scheduled controls of renal function all along evolution.

Laryngeal sarcoidosis may be severe and needs to be recognized as early as possible in the presence of hoarseness, inspiratory dyspnea or sleep disorders.

Laryngeal endoscopy will confirm the diagnosis. Measure of inspiratory flow in one second on the flow-volume curve is a simple and sensitive mean to be prescribed in front of a dyspnea of unclear origin.

Diagnosis of parasarcoidosis syndrome

Parasarcoidosis syndromes designate disabling symptoms not directly related to the local deposition of granulomas. They are very important to diagnose and their impact and mechanisms need to be assessed to guide an appropriate treatment. Their occurrence is very frequent and impacts significantly the patients' quality of life, which is a priority pointed by them [START_REF] Baughman | Sarcoidosis: patient treatment priorities[END_REF] 

Diagnosis of sarcoidosis recovery

After spontaneous remission, recovery is the most probable event with only 1.7% of further reoccurrence of the disease (3). In treated patients, a follow-up of 3-5 years with no relapse after treatment withdrawal is recommended before confirming the recovery. Recovery is particularly difficult to confirm in patients with sequelae particularly lung fibrosis and in some cases, a lifetime follow-up will be needed.

Conclusion

Sarcoidosis is a very complex disease raising multiple diagnostic questions all over the evolution. It is essential for patients to have the possibility to get access to reference centers with dedicated multidisciplinary discussion teams for obtaining responses to difficult questions which is often indispensable for a correct management. This demand has been expressed by patients' representative following a recent patients' survey [START_REF] Baughman | Sarcoidosis: patient treatment priorities[END_REF]. 

Drug induced granuloma

Treatment with anti-TNFα; IFN α, ß; inhibitor of checkpoint.

Often very similar (clinical, imaging, histopathology).

Often resolve after discontinuation of the offending agent, and may recur with re-challenge.

CVID + GLILD

History of recurrent infections, autoimmune diseases. Splenomegaly. Autoimmune cytopenia. Hypogammaglobulinemia; often halo sign.

Rarely similar to sarcoidosis: thoracic lymphadenopathy rarely typical, random or lymphatic micronodules.

Loss of B-cell function with low levels of IgG< 5g/l and IgA, with or without low IgM levels, along with defective antibody responses.

Blau's syndrome

Onset in infancy. Association of eye, arthritis and skin involvement.

Rarely similar: Rare lung involvement NOD2 autosomal mutation.

Lymphoma/solid cancer

Granulomatous lesions most often close to proliferative process. Asymmetric lymphadenopathy.

Rare lung involvement. History of cancer and atypical presentation.

GPA

Glomerulonephritis. Lung consolidations. Rhinosinusal manifestations.

Very rarely or never. No lymphatic micronodule. No typical bilateral hilar lymphadenopathy.

Biopsy with necrosis+ granulomatous inflammation and small vessel vasculitis; ANCA positivity.

Crohn disease

Intestinal symptom. Very rarely or never. Rare pulmonary involvement Clinicopathologic diagnosis with idiopathic chronic inflammatory bowel disease characterized by transmural inflammation and patchy involvement. Except for Löfgren's and Heerfordt's syndromes for which the diagnosis is definite without biopsy, this proposed diagnostic process is based on patients with obtained evidence of granuloma. # For some authors the combination of bilateral hilar lymphadenopathy with uveitis or clinical latency may considered the diagnosis as definite, but under the condition of a strict follow up. * presence of perilymphatic micronodules at the background on chest CT scan, or bilateral hilar adenopathy or BAL (Bronchoalveolar lavage) with hyper CD4+ lymphocytosis (between 20-50%).

Figure legend

Among parenchymal findings at CT, some are highly specific and often at the forefront as perilymphatic micronodules. Many other findings like ground glass opacities, consolidation nodules are often present but rarely at the forefront. When they predominate, the diagnosis of sarcoidosis depends on the presence of associated typical features at background such as perilymphatic micronodules or typical lymphadenopathy, while the diagnosis is highly improbable in their absence. Dotted arrow: In case of absence of associated elements suggestive of sarcoidosis and absence of other granulomatous disease, follow up is required to conclude even if a granuloma has been observed. ** Typical follow-up= response to corticosteroid or immunosuppressive drug or spontaneous resolution. Compatible= stability. Atypical= new clinical and/or biological and/or radiological features uncommon in sarcoidosis. Color should be used for figure 2, 3 and 4. 

:

  No biomarker is deemed efficient to confirm the diagnosis of sarcoidosis. Serum angiotensin converting enzyme dosage (SACE), which normal concentration cut-off depends upon SACE polymorphisms, is poorly sensitive and poorly specific. Only a SACE > 2N is indicative for a highly probable diagnosis. Other biomarkers like chitotriosidase (35) soluble interleukin-2 receptor (34), neopterin and serum Amyloid A have been related to sarcoidosis but are not sufficiently accurate for a confident diagnosis. In sarcoidosis, there is often a polyclonal hypergammaglobulinemia but never a low gammaglobulin blood level on serum protein electrophoresis. Hypercalcemia with low parathyroid hormone level and normal or low 25-hydroxy vitamin D is suggestive for sarcoidosis. Fingerprints using OMICS particularly miRNA may be of interest but cannot be used confidently in practice(36).

3. 2

 2 Evidence of granulomas and bronchoalveolar lavage (BAL) cellular count Non caseating epithelioid granuloma is considered the hallmark of sarcoidosis (Fig 4). Granulomas are well-formed compact macrophages derived cells (epithelioid cells and mutinucleated cells) aggregates associated with T-lymphocytes and typically surrounded, in most organs, by fibrosis. Focal central coagulative necrosis may be observed but not a caseating necrosis which is incompatible with the diagnosis of sarcoidosis and always must evoke mycobacterial infection, particularly tuberculosis[START_REF] Mitchell | Sarcoidosis: histopathological definition and clinical diagnosis[END_REF]. Some elements are particularly typical and useful for diagnosis as a perilymphatic location on lung biopsy. Fibrotic changes are major features, which may obscure the diagnosis. While these features are characteristic, they are not specific for sarcoidosis and their diagnostic value should be discussed mostly according to the affected organ.

  index of pulmonary function variables (FVC, DLCO and FEV1) shown to correlates with extent of interstitial disease on chest CT in IPF. Pulmonary hypertension is a serious complication. It belongs to group 5 in pulmonary hypertension WHO classification (i.e. Pulmonary Hypertension with unclear and/or multifactorial mechanisms). Pulmonary hypertension needs to be looked for when an unexplained dyspnea is persistent, particularly when DLCO is disproportionally low compared to pulmonary volumes, when six-minute walk test is abnormal or in case of increased systolic pulmonary artery pressure and dilatation and hypertrophy of right ventricle at echocardiography or when pulmonary arterial diameter/aorta diameter is >1 at CT, or probably better, when pulmonary arterial diameter at CT /body surface area is increased. Right heart catheterization is the only way of officially diagnosing pulmonary hypertension and accurately classifying into precapillary or post capillary pulmonary hypertension. A dedicated evaluation is needed to specify the involved mechanisms -hypoxemia, compression of pulmonary arteries by lymphadenopathy or fibrosing mediastinitis, specific involvement of pulmonary vessels by sarcoidosis lesions, pulmonary arterial thrombo-embolism or post capillary pulmonary hypertension due to cardiac sarcoidosis or to another cardiac disease(48). 18F FDG-PET may be helpful to determine the presence of active granulomatous lesions in case of compressive lymphadenopathy prompting sarcoidosis treatment reinforcement. Cardiac sarcoidosis is the second cause of death after lung involvement. High New-York Heart Association functional class, left heart failure, left ventricular ejection fraction <40%, left ventricular enlargement, complete heart block, sustained ventricular tachycardia and lack of an implant pacemaker or defibrillator are poor prognosis factors (49-51).

Figure 1 -Figure 2 :

 12 Figure 1-A: chest X-ray: bilateral hilar and mediastinal lymphadenopathy (stage 1) Figure 1B: chest X-ray: upper lobe fibrosis with attraction of main bronchi (stage 4) Figure 1C: non-contrast CT image showing a typical distribution of the micronodules along the fissure (arrow) Figure 1D: non-contrast CT image showing alveolar consolidations in the right upper lobe associated with bilateral nodules with galaxy sign

Figure 3 :

 3 Figure 3: Proposed diagnostic algorithm in sarcoidosis.

Figure 4 :

 4 Figure 4: Optic microscopy of a bronchial mucosa biopsy in a patient with sarcoidosis. This figure shows two characteristic epithelioid granulomas (encircled) made of giant (arrow) and epithelioid cells surrounded by lymphocytes (stars) in the connective tissue below the airway epithelium (square) (hematein eosin staining; final magnification: x 100)

Figure 5 :

 5 Figure 5: Examples of similar presentation between sarcoidosis and other granulomatous diseases and key elements for differential diagnosis. ANCA: Anti-neutrophil cytoplasmic antibodies; GPA: granulomatosis with polyangeitis, ADP: Adenopathy; GN: glomerulonephritis; TB: tuberculosis, CVID: common variable immunodeficiency GLILD: granulomatous and lymphocytic interstitial lung disease

Table 1 )

 1 Alternative epithelioid granulomatous diseases are multiple. They include: (i)

	infectious diseases: mycobacterial (tuberculosis, non-tuberculosis mycobacteria,
	leprosy); fungal infections (histoplasmosis etc…) or others (Whipple's diseases
	etc…); (ii) occupational or environmental diseases (chronic beryllium diseases,
	aluminum-and zirconium-induced granulomatosis); (iii) granulomatous lymphocytic
	interstitial lung disease during common variable immunodeficiency; (iv) drug-induced
	granulomatosis (due to interferons α and β, anti-Tumor necrosis factor alpha (TNFα),
	immune checkpoint inhibitors and intravesical BCG therapy etc…); (v) malignancies
	(lymphomas and solid tumors) and other diseases (granulomatous polyangiitis;
	Crohn's disease; primary biliary cirrhosis etc…). These alternative diseases may be
	divided into those sharing some presentations (fig 5) with sarcoidosis and those
	which, despite a common histopathological background, have usually a frankly
	different clinical or radiological presentation, a point justifying a cautious examination

4. Diagnosis of exclusively extrapulmonary sarcoidosis

Extrapulmonary sarcoidosis designates sarcoidosis involving any organ but with a normal chest X-ray. It is observed in 5-10% of all cases. Chest CT scan may detect bilateral hilar lymphadenopathy or lung perilymphatic micronodules and BAL may unveil an alveolar lymphocytosis. Extrapulmonary manifestations may precede, sometimes for several years, an intrathoracic involvement. Skin sarcoidosis is the most frequent presentation in this setting with sarcoidosis being easily confirmed.

Table n°1 :

 n°1 Differential Diagnosis

	Alternative Diseases	Most typical findings	Findings mimicking sarcoidosis	Diagnosis confirmation
	Infectious diseases			
		Tuberculosis contact, high epidemic context.		
	Tuberculosis	Fever, weight loss. Unilateral lymphadenopathy; bronchiolar or random	Exceptional, except in high Tuberculosis endemic area.	Evidence of mycobacterium tuberculosis. Peribronchiolar caseating granuloma.
		micronodules distribution; cavitary lung lesion.		
	Histoplamosis	Endemic context. Nodules, micronodules.	Bilateral hilar lymphadenopathy.	Evidence of histoplasma capsulatum.
	Leprosy	High endemic context. No thoracic involvement,	Cutaneous or rhinosinusal granulomatosis.	Evidence of mycobacterium leprae.
	Whipple's disease	Weight loss, diarrhoea, arthralgias and abdominal pain fever.	Rare lung and mediastinal involvement.	Periodic acid-Schiff-positive macrophages and polymerase chain reaction for Trophyrema whipplei
	Occupational or environmental disease: Berylliosis	Mainly pulmonary findings, exposure to beryllium. No Erythema nodosum, no uveitis, no isolated mediastinal lymphadenopathy.	Lung manifestations very similar to sarcoidosis.	Exposure history and positive lymphocyte proliferation test (BAL and blood) to beryllium.
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