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Background

Macrophage activation syndrome (MAS) is a severe complication of autoimmune diseases with high mortality. We report the effectiveness of baricitinib as an option for the maintenance therapy in MAS secondary to nodular panniculitis.



Case summary

A 24-year-old female came to our hospital with repeated fever and a skin nodule on right tibial tuberosity. Results were notable for raised serum ferritin (SF), triglycerides (TG), elevated liver function enzymes, interleukin-6 (IL-6), interferon-γ (IFN-γ), soluble interleukin-2 receptor (sIL-2R) and decreased activity of NK cells. The pathological biopsy of the subcutaneous nodules indicated nodular panniculitis. Hemophagocytic cells were found in bone marrow aspiration. She was diagnosed as MAS secondary to nodular panniculitis. With the treatment of methylprednisolone (MP) and immunoglobulin, her symptoms and laboratory data gradually improved. Nevertheless, her disease relapsed when the MP dose was tapered. Regarding the usage of JAK inhibitors in MAS, we used baricitinib (JAK1/2 inhibitor) to treat MAS and her symptom and abnormal laboratory findings returned to normal. During follow-up, though the MP dose was tapered, she was stable without a MAS recurrence.



Conclusion

The case report suggested baricitinib is an option for MAS in the maintenance therapy phase and is potentially beneficial to prevent recurrence.
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Introduction

Nodular panniculitis is a rare, chronic and recurrent disease originating from fatty lobules. Subcutaneous nodules are the most commonly symptom, followed by fever and arthralgias (1, 2). MAS caused by excessive activation or proliferation of T lymphocytes and macrophages and characterized by production of a cytokine storm (3, 4), is a serious complication of autoimmune diseases with high mortality (5). In addition, multiple studies have reported that MAS is prone to relapse and refractory (6–8). Therefore, timely diagnosis and prompt medical treatment are essential to the prognosis of patients. Here we report a clinically rare case of MAS secondary to nodular panniculitis, in which baricitinib plays a potential role in the maintenance treatment and the prevention of recurrence. To our knowledge, this is the first report of the effectiveness of baricitinib as an option for maintenance treatment in MAS secondary to nodular panniculitis.



Case Report

A 24-year-old female patient presented to our hospital on June 10, 2020 with a 26-day history of repeated fever (Maximum temperature 39.5°C) and ankle arthritis. Skin nodule (one, 1 cm × 0.5 cm, tenderness) was at 5cm below the right tibial tuberosity. The family history was silent. Laboratory data during admission were notable for mild anemia, and raised SF, LDH, TG, elevated liver function enzymes, IL-6, IFN-γ and sIL-2R, as well as decreased activity of NK cells. Autoantibody profile (antinuclear antibody, antibodies to extractable nuclear antigen, anti-phospholipid antibody, rheumatoid factor, anti-cyclic citrullinated peptide antibody, and anti-neutrophil cytoplasmic autoantibody were all negative), thyroid function, infection indexes (procalcitonin, bacterial and fungal culture of bone marrow, and examinations of Cytomegalovirus and Epstein-Barr virus) and serum tumor markers were normal. Whole body PET-CT didn’t find any signs of tumor or abnormal lymph nodes. Ultrasound suggested normal liver and spleen. The pathological biopsy of the subcutaneous nodules indicated nodular panniculitis (Figure 1). Hemophagocytic cells were found in bone marrow aspiration (Figure 2). We didn’t see Reed-Sternberg cells or lymphoma cells in the bone marrow smear. Considering the clinical characteristics and results from the tests especially pathological biopsy findings from the subcutaneous nodules, we made the diagnosis of nodular panniculitis for the patient (9). Besides, although the patient didn’t fulfill the most commonly used criteria for hemophagocytic lymphohistiocytosis (HLH) (10), she met the reactive hemophagocytic syndrome diagnostic score (HScore) (11). Hence, she was considered as a rare case of MAS secondary to nodular panniculitis. She was treated with glucocorticoids (started with MP 40mg bid), immunoglobulin and cyclophosphamide (the cumulative dosage was 2.0g). Besides, methotrexate (MTX) and hydroxychloroquine (HCQ) were used for nodular panniculitis on June 28, 2020. Her symptoms and laboratory data improved. She was discharged with 20mg oral prednisone twice a day, 10mg MTX once a week and 0.2g HCQ twice a day.




Figure 1 | Biopsy specimens of cutaneous tubercle of the right tibia. Photograph showing local degeneration and necrosis of subcutaneous fat(↑), revealing lymphocytic infiltration(↑) with irregular nuclear morphology and nuclear rupture in the fat lobules, being in line with changes in nodular panniculitis. Specific stain: Periodic Acid Schiff Diastase (PAS-D) (-), Alcian blue (AB) (-). Direct immunofluorescence assay: IgG, C3, IgM, IgA (-).






Figure 2 | Bone marrow smears showing hematopoietic cells (↑) and increased reticulocytes.



Nevertheless, fever recurred when the patient reduced the prednisolone dose to 20mg 8am and 15mg 4pm. She visited our department on July 24, 2020. Laboratory examination during the second admission showed cytopenia (including hemoglobin and neutrophils), hypofibrinogenemia, hypertriglyceridemia, hyperferritinemia and abnormal liver function tests. In addition, she had decreased NK cell activity, elevated sIL-2R and abnormal cytokine levels. Ultrasound suggested splenomegaly. She met the HScore as well as met six of eight clinical criteria for HLH. She was considered as a relapse of MAS secondary to nodular panniculitis. She was treated with glucocorticoids (MP 0.5g/d for 5 days), immunoglobulin and cyclosporine (CsA) on July 28, 2020. Her symptoms and laboratory abnormality improved gradually. She was discharged on August 12, 2020 with medications (prednisone 25mg bid and MTX 10 mg qw). Soon after the discharge, the patient required not to use CsA on August 31, 2020 due to her increased hair growth potentially caused by CsA. Therefore, CsA was switched to baricitinib 2mg daily with the permission of the patient on August 31, 2020. During one and a half years of follow-up, she is stable without a MAS recurrence, though the prednisolone dose is reduced to 5 mg every three days. The abnormal laboratory findings all returned to normal (Figure 3).




Figure 3 | Clinical course and laboratory examination. IVIG, immu-noglobulin. (MP1 80-40mg daily, MP2 60-28mg daily, MP3 500-40mg daily, MP4 500-20mg daily, MP5 20-1mg daily).





Discussion

MAS secondary to nodular panniculitis is extremely rare. Only one case was reported from West China Hospital in 2018 (2). During the patient’s first visit, we made the timely MAS diagnosis based on HScore criteria, although the patient didn’t meet 2004 HLH criteria yet. The patient responded well to the treatment. However, her disease relapsed during the steroids tapering. Given the relapse, we increased steroids dose and added CsA to the patient. CsA is widely used to treat MAS. The patient’s symptoms overall improved with the treatment of high-dose steroids and CsA. But the patient refused CsA because of its side effect. There are two case reports in terms of the usage of JAK inhibitors in MAS. A trial demonstrated that ruxolitinib, a JAK1 and JAK2 inhibitor, is effective in improving cytopenias and inflammatory markers (SF, sIL-2R) and alleviating activation of T lymphocytes and monocytes, leading to discontinuation of corticosteroids and hospital discharge earlier (12). Another case reported that tofacitinib, a JAK1/2/3 inhibitor, induced remission in refractory adult-onset Still’s disease complicated by MAS (13). Baricitinib is another JAK1/2 inhibitor (14). Therefore, we used baricitinib (2mg, daily) to treat MAS instead of CsA. The patient’s symptoms improved and there is no MAS recurrence even with steroid reduction. Moreover, during the patient’s treatment with baricitinib and follow-up of one and a half years, there were no secondary infection or other related adverse reaction symptoms. The patient used CsA for approximately 1 month, which absorption half-life ranging from 0.5 to 2h (15). However, during the follow-up period of one and a half years after CsA suspension, the patient still successfully reduced steroids and no MAS recurrence to her. Therefore, we believe that baricitinib plays a potential role in the maintenance therapy for MAS secondary to nodular panniculitis.

In summary, we reported a rare case of recurrent MAS secondary to nodular panniculitis and for the first time found that baricitinib can be an option for MAS in the maintenance treatment phase. However, further study is warranted.



Patient Perspectives

Throughout the clinical course, the patient and her parents were fully informed regarding the treatment and the potential side effects. They agreed the treatment.
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