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Abstract
[bookmark: _GoBack]Paraneoplastic pemphigus (PNP) is a rare autoimmune disorder of the skin, which is associated with various underlying benign or malignant neoplasms. We report a case of a 34-year-old man with rapidly progressed and extensive skin lesions, and significant weight loss. He was diagnosed as pemphigus vulgaris with a skin biopsy firstly, then the PET/CT scan showed a retroperitoneal mass. Pathological examination of the retroperitoneal mass confirmed the diagnosis of Castleman disease with paraneoplastic pemphigus. By reporting this case, we aimed to improve the clinical alertness and awareness of Castleman disease in patients characterized by paraneoplastic pemphigus.
Introduction
Among many cases of autoimmune dermatological disorders, paraneoplastic pemphigus shows a difference due to their antigenic specificity. It was first described in 1990 by Anhalt, and polymorphous mucous lesions, especially in oral cavity, were common to all cases. In most cases, PNP is associated with an underlying neoplasm which comes to light as of the skin lesions. Up to now, most of those PNP cases are caused by hematologic neoplasms or disorders, and lymphoproliferative disorders are the most frequent diseases associated with PNP, such as non-Hodgkin’s lymphoma, chronic lymphocytic leukemia, Castleman disease and Waldenstrom’s macroglobulinemia. Moreover, carcinomas from epithelial cells and sarcomas from mesenchymal cells also have been reported in some cases of PNP. The prognosis of PNP is usually poor, systemic complications, including sepsis, gastrointestinal bleeding, and bronchiolitis obliterans, account for the majority of deaths. Thus, the effective control of the oral and skin lesions, an adequate treatment of the underlying neoplasm, and prevention of bronchiolitis obliterans could be extremely beneficial to the patient’s prognosis. Here, we presented a unique case of PNP associated with Castleman disease, a 34-year-old man who came to us with refractory polymorphous skin lesions. Through combination of skin biopsy and retroperitoneal mass biopsy, this patient was finally diagnosed as Castleman disease with PNP. Informed consent for publication of this case was obtained from the patient.
Case presentation
[bookmark: OLE_LINK2]A 34-year-old man presented to our outpatient clinic with a 2-week history of rapid-onset skin lesions affecting the whole body and skeletization appearance. As is shown in Figure1-A, physical examination revealed multiple ulcer lesions with blood crust involving the oral cavity, lips, eye lid, conjunctiva, trunk, genitalia, limbs, hands and feet. Some blisters with turbid fluid in it can be found around fingers and shoulders. Figure1-B showed the appearance of this patient about 2 months before disease onset, with about 100 kilograms of body weight, which decreased to 60 kilograms now. A skin biopsy confirmed the diagnosis of pemphigus vulgaris with intraepidermal blisters and depositions of IgG. Serologic testing showed antibodies against desmoglein 3, while other autoantibodies including antinuclear antibodies were negative. Bone marrow aspiration and biopsy examination did not reveal positive findings. A PET-CT scan was performed, which revealed a retroperitoneal mass (4cm×5cm size) closely around abdominal aorta with a standard uptake value of 7. Laparoscopic mass biopsy was done twice (the first one failed to get any meaningful tissues), and the pathologic examination confirmed the diagnosis of hyaline vascular type of unicentric Castleman disease. Thus, this patient was finally diagnosed as Castleman disease with paraneoplastic pemphigus. Due to the extremely high risk of complete surgical excision, palliative treatment with prednisone was given. Figure1-C showed the appearance after about 1-year exposure to low-dose prednisone, with all skin lesions healed but still skinny. Then prednisone was stopped, and as is shown in Figure1-D, no obvious change occurred thereafter. A CT scan was done and the retroperitoneal mass still existed with no significant enlargement. Castleman disease is the most common underlying disease that causes paraneoplastic pemphigus (PNP), and complete surgical resection of tumor mass can successfully control PNP.  
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Figure 1. A, physical examination revealed multiple ulcer lesions with blood crust involving the oral cavity, lips, eye lid, conjunctiva, trunk, genitalia, limbs, hands and feet. Some blisters with turbid fluid in it can be found around fingers and shoulders. B, the appearance of this patient about 2 months before disease onset, with about 100 kilograms of body weight. C, the appearance after about 1-year exposure to low-dose prednisone, with all skin lesions healed but still skinny. D, the disease remained stable thereafter. 

Discussion
Paraneoplastic pemphigus (PNP) is a rare autoimmune skin disease belonging to the group of blistering diseases, which is always associated with a concealed neoplasm. Generally, oral, skin, and mucosal lesions are the earliest manifestations shown by patients with PNP. PNP is always characterized by an association with neoplasms, including carcinoma of the stomach, lung, and colon [1][2]. Besides, B-cell hematological malignancies are most frequently reported in association with PNP [3,4]. Castleman disease is a heterogeneous nonmalignant lymphoproliferative disorder. Major subtypes of Castleman disease include unicentric versus multicentric presentation; hyaline vascular, plasmacytic, or mixed pathology; and HHV8-associated (typically HIV-positive) versus idiopathic disease [5]. What we know is that both auto-antibodies and cell-mediated immunity play an important role in the pathogenesis of PNP [3,4,6,7]. The most common auto-antibodies detected in PNP were directed against the plakin family and PNP antibodies mostly belong to the IgG class. Similarly, the detection of immunocytes like CD8+ T-cells and MHC-restricted CD8+ cytotoxic T cells indicates the activation of cell-mediated immune system. Castleman disease is involved in the production of autoantibodies in patients with PNP, which is important in the pathogenesis of the disease. Researches indicate that expansion of several immunologically active B-cell clones arises in Castleman disease, and these clones can secrete autoantibodies that react specifically with epidermal proteins, which lead to impairment of cell-cell adhesion and subsequent development of pemphigus lesions in skin and mucosal membranes [8]. Surgical resection of the tumor is necessary for patients with Castleman disease and PNP, and the complete removal of the tumor may induce remission or full regression of the disease, with decrease in antibody titer [9]. High doses of corticosteroids, radiation, chemotherapy and immunosuppressive therapy have been used as alternative treatments. In our case, in consideration of the high risk of surgery, palliative treatment with prednisone was given. The retroperitoneal tumor mass shrinked obviously at first, but remained stable thereafter. Although all skin lesions gradually healed, the patient still seems skinny after about one-year treatment with low-dose prednisone. 
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