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Sarcoidosis is a systemic disorder of unknown etiology characterized by the formation of non-caseating 

epithelioid granulomas in involved organs. Although a spontaneous remission is frequent, up to 28-53% of 

patients may follow a persistent active course for more than 5 years (1-2). Outcome may be severe in a subset of 

these patients. Sarcoidosis treatment relies on three lines of therapies respectively corticosteroids, 

immunosuppressive medications and anti-TNF therapy according to severity.  

We report here the case of a woman of European ancestry, born in 1958, diagnosed in 1999 with a multivisceral 

sarcoidosis. The institutional review board for human studies approved this study and written an understanding 

informed consent was signed by the patient. At diagnosis work-up, the patient suffered from facial unsightly 

cutaneous lesions and diffuse pulmonary involvement with moderate pulmonary fibrosis on High Resolution 

Computed Tomography (HRCT). Skin biopsy evidenced typical non-caseating granulomas. First-line therapy 

consisted of oral prednisone (1mg per kg of body weight each day) with a good clinical response. Prednisone 

doses were tapered and stopped after three years of treatment. Then a two-year course of hydroxychloroquine 

was marked by a relapse with skin and lung involvement progression and occurrence of a specific nasosinusal 

localization. Several treatments were successively initiated (methotrexate, azathioprine, leflunomide, infliximab 

and ultimately adalimumab) but had to be stopped following either no efficacy or adverse effects. Prednisone 

was then resumed alone without any adverse effect. Minimal doses needed for controlling sarcoidosis gradually 

increased over time from 2006 to 2016, from 8mg/d of prednisone to more than 20 mg/d as she experienced 

with this dosage a new sarcoidosis flare at skin, and both nasosinusal and pulmonary levels. Figure 1A 

illustrates the evolution over time of corticosteroid doses given for controlling sarcoidosis. 



In February 2017, she was diagnosed with polycythemia vera (Hb 18.3 g/dl, Htc 58.8%, red cell mass +31%) 

with positive blood V617F JAK2 mutation detected in the blood. A course of hydroxyurea had to be rapidly 

interrupted after a couple of weeks because of drug secondary side effect (hepatic intolerance with cholestatic 

hepatitis). Rather than interferon , considered as non-desirable in the context of a non-controlled 

granulomatosis process, ruxolitinib, a potent and selective ATP-competitive inhibitor of JAK1 and JAK2 

kinases, was initiated on June 26, 2017 (5mg orally every 12 h). Three months after ruxolitinib introduction, 

skin lesions disappeared ad integrum, lung infiltration dramatically decreased with only persistent irreversible 

fibrotic lesions (Figure 1B) and pulmonary function tests (PFT) dramatically improved. Vital capacity went 

from 1.63L (66% of predictive value) before ruxolitinib to 2.49L (+36% of predicted value) after 6 months. 

Prednisone could be tapered to 10mg/day after 6 months of ruxolitinib without any further disease relapse, as 

confirmed on Computed Tomography (CT) and PFT done later, before a new decrease of prednisone treatment 

to 8mg/d. 

 

Discussion 

This report concerns a case of longstanding (18 years) sarcoidosis characterized by a multivisceral flare and 

increased corticosteroids needs with a rapid and dramatic response following initiation of ruxolitinib, a potent 

and selective ATP-competitive inhibitor of JAK1 and JAK2 kinases against myeloproliferative neoplasms (3), 

for treating a concomitant polycythemia vera.  

The JAK (Janus Kinase) family of cytoplasmic tyrosine kinases JAK1, JAK2, JAK3 and TYK2 

(tyrosine kinase 2) is required for signaling by cytokine and growth factor receptors that lack intrinsic kinase 

activity. Dysfunctions in the JAK/STAT (Signal Transducers and Activators of Transcription) pathway are 

implicated in various autoimmune diseases, including rheumatoid arthritis, psoriasis, inflammatory bowel 

diseases (4). JAK2 acts as a downstream mediator of various cytokines and growth factors, including IL 

(interleukin) -3, IL-6, interferon (IFN)-γ, granulocyte-macrophage colony-stimulating factor (GM-CSF), 

thrombopoietin, and erythropoietin (5). The JAK/STAT pathway was recently incriminated in the 

pathophysiology of sarcoidosis (6-8). In a genome-wide peripheral blood gene expression analysis, Zhou and al. 

showed that in addition to the T cell receptor (TCR) signaling, the JAK-STAT signaling pathway was the most 

significantly represented pathway in sarcoidosis (9) and was associated with a significant trend in the severity 

score (10). 



Ruxolitinib is the first-in-class drug FDA-approved for the treatment of high and intermediate-risk 

myelofibrosis in first line therapy and is also approved in polycythemia vera as a second-line therapy. 

Ruxolitinib effects are correlated with decreased levels of phosphorylated JAK1 and JAK2 and of signal 

transducer and activator of transcription 5 and 3 (STAT5 and STAT3). In addition to its known effect on the 

erythroid lineage, ruxolitinib can reduce the JAK-STAT signaling by decreasing phosphorylated STAT3 

(pSTAT3) levels in peripheral blood leukocytes (11). JAK inhibition induced by ruxolitinib treatment has been 

demonstrated to modify/reduce several immunologic mechanisms implicated in the development of 

granulomatous inflammation in sarcoidosis including expression of pro-inflammatory mediators IL-6 and 

TNFTumor Necrosis Factor ), microRNA involved in regulatory pathways including TGF-βTransforming 

Growth Factor ) signaling, MAPK (Mitogen-activated protein kinases) signaling, mTOR (mammalian target 

of rapamycin) signaling, and CXCR4 (C-X-C chemokine receptor type 4) expression (12-13). Ruxolitinib was 

successfully used to treat autoimmune cytopenias and chronic mucocutaneous candidiasis (14). Ruxolitinib 

reverses dysregulated T helper cell responses and controls autoimmunity caused by a novel signal transducer 

and activator of transcription 1 (STAT1) gain-of-function mutation and cutaneous lupus erythematosus (15). 

Ruxolitinib inhibits the expression of cytokines characteristic of cutaneous lupus erythematosus. The 

improvement was linked to a reduced hyper responsiveness to type I and II interferons, normalized TH1 and 

follicular T helper cell responses and a better TH17 differentiation. Altogether, these data suggest that ruxolitinib 

may have participated in sarcoidosis improvement by modulating both immune and inflammatory responses. 

While glucocorticoids (GC) are the most commonly used medication for the treatment of sarcoidosis, GC 

resistance is widely recognized as a complicating factor in the management of sarcoidosis leading to the 

recourse of alternative therapies as immunosuppressive (methotrexate, azathioprine, etc…) or anti-TNFα 

biotherapy (infliximab or adalimumab). A link between GC resistance and the JAK-STAT signaling pathway 

was previously shown with the formation of glucocorticoid receptor (GCR) GCR/STAT5 heterodimers. GC 

responsiveness of genes containing GC response element (GCRE) in their promoters was diminished in 

presence of GCR/STAT5 complexes (16). Formation of the GCR/STAT5 inhibited the nuclear import of GCR, 

reducing its transcriptional activation on GCRE containing genes and thus triggering steroid insensitivity (17). 

Likewise, JAK inhibition induced by ruxolitinib or other inhibitors of the IL7 receptor/JAK/STAT signaling has 

been described to enhance the efficacy of GCs in specific subset of T-cell acute lymphoblastic leukemia by 

modulating the expression of genes involved in apoptosis (18). Notably, Delgado-Martin et al. showed that GCs 

downregulated mRNA levels of pro-survival BCL2 and upregulated pro-apoptotic BIM in lymphoblasts (18). 



These data suggest that in the present case report, the need for an increase in the dose of corticosteroids during 

the course of sarcoidosis might has been linked with the progressive expression of the V617F JAK2 mutation in 

polycythemia vera. Strikingly, introduction of ruxolitinib drastically improved pulmonary function and reduced 

skin lesions, allowing a major reduction in the corticosteroid treatment.  

The JAK/STAT signaling pathway is a new step for clinical and therapeutic advances in sarcoidosis. Further 

investigations are needed to determine their risk-benefit ratio and selection of the most appropriate patients for 

therapy targeting this pathway. Whether or not anti-JAK therapy might be a recourse in multiresistant severe 

sarcoidosis without associated polycythemia needs to be clarified before considering it as a new candidate for 

treatment in difficult sarcoidosis. 
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FIGURE LEGEND 

Figure 1 : Patient evolution before and after Ruxolitinib treatment 

A) Evolution of Vital Capacity (blue dotted line) and prednisone treatment (brown line) during 

follow-up. B) Chest X Ray (a, d) and CT images (b,c and e,f) : before Ruxolitinib initiation (a, b, c) 

and 6-months (d) or 9-months (e, f) after, showing improvement of nodular opacities and 

consolidation with residual linear opacities. 
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