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Editorial on the Research Topic
 Sarcoidosis—The great mimicker





Introduction

Sarcoidosis has been and remains a challenge for patients and physicians alike. Even in the year 2022, the pathophysiology of sarcoidosis is still incompletely understood. With this Research Topic entitled “Sarcoidosis—The Great Mimicker,” we aimed to shed light on the various aspects of this enigmatic disease. We are thankful and indebted to all authors, reviewers, and external editors who have contributed with their research papers and time to make this a thriving collection of articles. We received many submissions indicating that sarcoidosis attracts researchers from various backgrounds and specialties. With this editorial, we will give an overview of the topics covered in the Research Topic and place them in the context of the current research landscape.



Learning from case reports

The search terms (Sarcoidosis[Title]) AND (Case Reports[Filter]) in the commonly used database Pubmed retrieved a steadily increasing number of cases over the years and a total number of 7.280 reports. Starting in 1955, only one case was reported, which increased to 276 as of 2021 (Figure 1). Thus, case reports of sarcoidosis or its mimickers are a valuable educational tool to capture the frequent and infrequent manifestations of the disease. In this regard, two case reports were accepted for this collection of articles. The first article, written by Tirelli et al. describes a case of concurrent adenocarcinoma of the lung and coexistent sarcoidosis, which is rare and therapeutically challenging. A recent systematic review identified nine case reports and highlighted that meticulous diagnostic testing is essential to differentiate metastatic disease from sarcoid or sarcoid-like lesions (1).
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FIGURE 1
 Number of case reports on sarcoidosis per year from 1955 to 2021 (https://pubmed.ncbi.nlm.nih.gov/; last accessed July 8th, 2022).


The following case report by De Cinque et al. focuses on testicular sarcoidosis, an exceedingly rare manifestation of sarcoidosis. They reviewed the literature and identified, including their case, only 20 publications where testicular sarcoidosis was the primary manifestation of sarcoidosis. Most interestingly, they described contrast-enhanced ultrasound (CEUS) features, which can be helpful in discerning sarcoidosis from other malignant testicular lesions. Specifically, sarcoid lesions are hypoechoic and show hypo-enhancement on CEUS, a clinically relevant point.

Lastly, Manansala et al. describe a case series of COVID-19 in sarcoidosis patients of African American ethnicity. They report on five cases; one ultimately expired due to a thromboembolic event. This report, published relatively early in the pandemic, was reassuring for patients with sarcoidosis, especially African American patients, who usually suffer more from sarcoidosis than other ethnicities (2, 3). However, a single-center study, which analyzed patients seen from July to December 2020, suggested that the hospitalization rates and the mortality from COVID-19 in sarcoidosis may be increased (4).



Reviews on cancer, novel treatments, pitfalls, and the microbiome

In the first of four review papers in this Research Topic, El Jammal et al. review the relationship between sarcoidosis and cancer, which complements the case report by Tirell et al. mentioned above. The authors summarize the available literature on sarcoidosis and its relationship to cancer; the main concern is the occurrence or co-occurrence of lymphomas. Further, they highlight the importance of a dedicated histopathologic analysis because some malignancies with granulomatous features may otherwise be missed. In addition, it is essential to consider infectious complications in patients with a known cancer diagnosis, especially opportunistic infections.

Next, Boleto et al. provided an overview of novel therapeutic targets for treating refractory sarcoidosis. They focused on non-tumor necrosis factor-alpha inhibitor monoclonal antibodies. Unfortunately, the available clinical trial data for many agents, including interleukin (IL)-17 and−12/23-antagonists or B-cell modulating agents, were negative. Clinical trials for anti-IL-6, anti-IL-1, and Janus kinase inhibitors are ongoing and have not been published yet. In light of the recently published American Thoracic Society/European Respiratory Society recommendations for the treatment of sarcoidosis, which confirmed the lack of robust evidence derived from high-quality clinical trials, these trial results are eagerly awaited (5). A recent, very detailed report highlighted the beneficial role of tofacitinib in sarcoidosis (6) after the first very encouraging reports for cutaneous sarcoidosis (7).

Adding to the review papers on dedicated topics concerning sarcoidosis is the article by Narula and Iannuzzi on pitfalls and challenging mimickers. Here, the authors reviewed the most common infections and non-infectious diseases across frequent (such as pulmonary sarcoidosis) and infrequent (neurosarcoidosis) manifestations. In addition, they highlight diseases and conditions that treating physicians always need to be aware of, such as drug-induced sarcoid reactions, common-variable immunodeficiency with granulomas, and differential diagnoses for hypercalcemic syndromes.

The last review of the topic by Chioma et al. described the role of the lung microbiome in interstitial lung diseases (ILD), including sarcoidosis. Among the few dedicated studies available, the evidence for alterations in the gut or lung microbiome is mixed. In sarcoidosis specifically, alterations of the microbiome in the lungs have not been firmly established.



Original papers

A total of four original papers were included in the topic. The first paper by Cacciatore et al. analyzed a French cohort regarding acute vs. chronic sarcoid arthropathy. In short, chronic arthropathy tended to be less symmetric, had more wrist involvement, and more often required second- or third-line therapies.

The subsequent exciting investigation by Cameli et al. identified serum and urinary calcium levels as a useful biomarker in sarcoidosis. The investigators compared sarcoidosis patients with idiopathic pulmonary fibrosis and hypersensitivity pneumonitis. Further, receiver operating characteristics curve analysis revealed an excellent specificity (89.7%) of hypercalciuria for sarcoidosis vs. non-sarcoidosis ILD and a specificity of 82.5% for fibrotic sarcoidosis vs. non-sarcoidosis ILD. This paper highlights the importance of calcium and vitamin D dysregulation in sarcoidosis, which is an area deserving of further investigation.

The following paper by Nickles et al. analyzed similarities between discoid lupus erythematosus (DLE), cutaneous sarcoidosis (CS), and psoriasis by gene co-expression networks. These complex analyses revealed seven common hub genes in DLE and CS: TLR1, ITGAL, TNFRSF1B, CD86, SPI1, BTK, and IL10RA. Furthermore, these analyses also identified several disease-type specific hub genes. These results identified potential molecular targets for treating skin lesions of these diseases.

Lastly, Vagts et al. used unsupervised clustering in a cohort of sarcoidosis patients who had undergone a positron emission tomography (PET) scan as part of their workup. A detailed analysis of clinical, laboratory, and imaging features revealed three clusters (African Americans with quiescent disease, African Americans with chronically active and more frequent extrathoracic disease, and Caucasians with more acute illness). In addition, the data showed a reduction in lymphocyte counts in cluster 3 and high PET avidity in clusters 2 and 3.

These results are relevant since the current recommendations for the diagnosis and detection of sarcoidosis (8) still very much rely on the exclusion of similar disorders. With further research, one goal should be to add confidence in the diagnostic certainty when sarcoidosis is suspected.



Conclusions

Sarcoidosis remains an enigmatic and complicated disease. Within this Research Topic, experts in the field have shared their insights, experience, and research data to deepen our understanding of sarcoidosis. In our view, the agenda for future research includes but is not limited to: (1) what does assist us in making a confident diagnosis of sarcoidosis?, (2) the development of disease clustering criteria for clinical trials, (3) a definition of an applicable response index for measuring outcomes in clinical trials, (4) further explore the role of calcium/vitamin D metabolism in sarcoidosis, and (5) investigate the molecular mechanisms underlying the pathogenesis of the disease. Specialists from all fields, such as pulmonologists, rheumatologists, dermatologists, and neurologists, among many others, should embrace these challenges to improve the diagnosis and treatment of sarcoidosis patients for whom very few therapeutic options are available.
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