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POEMS (polyneuropathy, organomegaly, endocrinopathy, monoclonal protein, skin changes) syndrome is a paraneoplastic syndrome associated with an underlying plasma cell neoplasm. According to the current diagnostic criteria for POEMS syndrome, the presence of characteristic polyneuropathy and clonal plasma cell disorder are required for diagnosis. We report a case of a Castleman disease variant of POEMS syndrome without monoclonal protein (M protein) expression, which presented with polyneuropathy, organomegaly, endocrinopathy, skin lesions, and sclerotic bone lesions. The patient was treated with lenalidomide and dexamethasone (RD), after which her symptoms improved. The findings in this case suggest that the diagnostic criteria for POEMS syndrome might require reconsideration.
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1 Introduction

POEMS syndrome is a rare hematological disease characterized by polyneuropathy (P), organomegaly (O), endocrinopathy (E), monoclonal protein (M protein), and skin changes (S) that is prone to involve multiple organs and systems (1). Due to its clinical manifestations being diverse and non-specific, the clinical underdiagnosis and misdiagnosis rates are high, and patients would often have been running around multiple departments before a diagnosis is confirmed, with a median time between onset and diagnosis of about 18 months (2). It is generally considered that the diagnosis of POEMS syndrome requires the presence of polyneuropathy and monoclonal plasma cell disorder (3). In addition to the classic POEMS syndrome, there is a Castleman disease (CD) variant of this disease that might not be associated with polyneuropathy or M protein (4). We report a case of an M-protein-negative CD variant POEMS syndrome with the aim of improving the understanding of this disease and reducing the misdiagnosis and underdiagnosis rates.




2 Case presentation

A 54-year-old Chinese woman was admitted to Qilu Hospital with symptoms of weakness and numbness of both lower limbs for 3 months, as well as abdominal distension and edema of both lower limbs for 1 month, with no fever or night sweats. She once came to the local hospital, where her laboratory investigations showed hypothyroidism, the anti-nuclear antibody was weakly positive, and the anti-SSA antibody was positive. CT scan of the chest and abdomen indicated enlarged lymph nodes in the neck, supraclavicular and bilateral axillae, and mediastinum; bilateral pleural effusion, ascites, and splenomegaly; bilateral pleural thickening; and pulmonary hypertension. Gastroscopy showed extensive redness, edema, and erosion of the mucosa in the fundus and body of the stomach. Colonoscopy did not show any abnormality. The patient was treated with a diuretic, euthyrox substitute treatment, but the effect was poor. The patient had gained 5 kg in weight since the onset of the disease. The patient had a history of hypertension for more than 10 years, was treated with oral valsartan, and was allergic to penicillin.

On admission, pigmentation was noted on the patient’s skin, and the patient had facial atrophy (Figure 1). Enlarged lymph nodes were palpable on both sides of the neck, supraclavicular fossa, axilla, and groin, which were approximately 2 cm × 3 cm in size, tough in texture, and without pressure pain. The abdomen was distended, with shifting dullness (+). Her lower extremities showed moderately depressed edema. The myodynamia of both upper limbs was grade 4, while that of both lower limbs was grade 2. The patient presented with sock-like hyperalgesia in the extremities and with decreased tendon reflexes in both lower extremities.




Figure 1 | Pigmentation in the patient’s skin and white fingernails.



After admission, the patient underwent relevant auxiliary examination. The erythrocyte sedimentation rate (ESR) level was 60 mm/h, while the C-reactive protein was 15.5 mg/L. The patient’s thyroid function and liver function were decreased, with thyroid-stimulating hormone, free triiodothyronine, free thyroxine, and serum albumin levels of 5.38 μIU/L (normal range = 0.270–4.200 μIU/L), 1.45 pmol/L (normal range = 3.10–6.80 pmol/L), 9.98 pmol/L (normal range = 12.00–22.00 pmol/L), and 29.9 g/L (normal range = 40.0–55.0 g/L), respectively. Her prolactin level was 1,097 μIU/ml (normal range = 102.00–496.00 μIU/ml), and rheumatic series revealed anti-nuclear antibody 1:100 (+) and anti-SSA antibody (+). Moreover, for anti-cardiolipin antibodies (ACAs), immunoglobulin A (IgA) was 5.4 RU/ml (normal range = 0–4.2 RU/ml) and IgM was 7.3 RU/ml (normal range = 0–14.5 RU/ml). There were no obvious abnormalities in lupus anticoagulant. The serological HIV test was negative.

The patient underwent serum protein electrophoresis and immunofixation electrophoresis, and no M protein was detected. The patient’s serum IgG, Igκ light chain, and Igλ light chain levels were 14.2 g/ml (normal range = 7.00–16.00 g/ml), 3.23 g/L (normal range = 1.70–3.70 g/L), and 2.87 g/L (normal range = 0.9–2.1 g/L), respectively, while the urinary Igκ and Igλ light chain levels were 161 mg/L (normal range < 7.19 mg/L) and 143 mg/L (normal range < 4.10 mg/L), respectively. The urinary Igκ/Igλ free light chains were normal. There was no M protein expression detected in the serum, in urine immunofixation, and in urine electrophoresis. Her serum vascular endothelial growth factor (VEGF) level was 322.43 pg/ml (normal range = 0–142 pg/ml).

Ascitic fluid puncture tests showed that the ascites was exudative, with no bacteria, fungi, or acid-fast bacilli being detected. The ultrasonic cardiogram showed an enlarged left atrium, slightly widened pulmonary arteries, moderate pulmonary hypertension, and a small amount of pericardial effusion. X-ray showed the bilateral tibiofibular bone to be cortically hyperplastic and gross, with multiple patchy, hyperdense shadows (Figure 2). Fundus examination showed papillary edema of the optic nerve. Tables 1, 2 present the patient’s electromyogram and the motor nerve and sensory nerve conduction velocity measurements. It can be seen that the patient had severe peripheral neuropathy of the upper and lower extremities with cumulative motor and sensory nerves. The skin sympathetic reactions of both lower extremities were abnormal.




Figure 2 | Osteosclerotic lesions in the patient’s legs.




Table 1 | Motor nerve conduction test.




Table 2 | Sensory nerve conduction test.



Bone marrow aspiration revealed occasional mature plasma cells seen at the caudal end of the slice, while biopsy revealed that a few plasma cells were scattered. Immunophenotyping by flow cytometry showed total plasma cells occupying 2.07% of the nucleated cells, but no phenotypic abnormalities were observed. It was suggested that the patient had no evidence of monoclonality of the plasmacytoid cells. The axillary lymph node biopsy pathology showed CD of the hyaline vascular type (Figure 3). Immunohistochemistry showed the following: B cells: CD20(+) and CD79a(+); CD3 (T cells+); CD21 (FDC+); plasma cells: CD38(+), CD138(+), MUM-1(+), Kappa(+), Lambda(+), IgG(+), and IgG-4(individual+); germinal centers: CD10(+), Bcl-6(+), cyclin D1(−), IgD(set area+), Bcl-2(+), TDT(−), HHV8(−), and a Ki-67 positivity rate of approximately 20%; in situ hybridization: EBER(−).




Figure 3 | Biopsy pathology of the patient's axillary lymph node revealed Castleman disease, hyaline vascular type. (A) Hyaline vascular Castleman disease target ring arrangement, H & E stainig, ×100; (B) Hyaline vascular Castleman disease “lollipop”-like structures, H & E stainig, ×100; (C) CD20 stainig, ×20; (D) CD38 staining, ×20.



According to the diagnostic criteria for POEMS syndrome proposed by the Mayo Clinic in 2007 (5), two mandatory criteria, at least one major criterion, and at least one minor criterion are needed for diagnosis. The mandatory criteria are as follows: 1) polyneuropathy and 2) monoclonal plasma cell proliferative disorder (M protein positivity or plasmacytoma). The primary criteria are as follows: 1) Castleman disease; 2) sclerotic bone lesions; and 3) elevated serum or plasma VEGF levels. The secondary criteria are as follows: 1) organ enlargement; 2) increased water load; 3) endocrinopathy; 4) skin changes; 5) optic papilledema; and 6) thrombocytosis/erythrocytosis. The patient had typical multiple peripheral neuropathy, high serum VEGF, and CD, as well as extravascular volume overload, organomegaly, endocrinopathy, and typical skin changes. However, the patient lacked evidence of monoclonal plasma cell abnormalities. In the diagnostic update for POEMS syndrome published in the American Journal of Hematology in 2011 (6), a Castleman lesion atypia of POEMS syndrome, which can present without evidence of clonal plasma cell abnormalities, was mentioned. After a multidisciplinary discussion, the patient was diagnosed with a CD variant of POEMS syndrome without M protein based on one mandatory criterion, three major criteria, and five minor criteria.

As the patient did not have a desire for autologous stem cell transplantation (ASCT), she was treated with the lenalidomide and dexamethasone (RD) combined regimen (lenalidomide 25 mg/day on days 1-21 and dexamethasone 20 mg/day on days 1, 2, 8, 9, 15, 16, 22, and 23, in a course of 28 days). At the same time, a diuretic, albumin supplementation, triple cephalosporin anti-infection, and thyroxine replacement therapy were given.

After three cycles of treatment, there was less skin pigmentation than before and the nerve symptoms and edema of both lower extremities improved. The patient felt that the weakness in both lower limbs was reduced and that the limbs were stronger than before. Laboratory tests revealed a prolactin level of 1,590 μIU/ml and a serum VEGF value of 878.78 pg/ml, suggesting poor prognosis for the patient.




3 Discussion

POEMS syndrome is a rare plasma cell disorder with an incidence of less than one in 1 million. Its pathogenesis is not well understood. Due to its rarity, multisystem involvement, and high clinical heterogeneity, it has high rates of underdiagnosis and misdiagnosis. The most common initial symptoms of POEMS syndrome are peripheral neuropathy and increased water burden (pleural effusion, edema, and ascites), with the first departments involved being mostly neurology, nephrology, or gastroenterology, which can be easily misdiagnosed as chronic inflammatory demyelinating polyradiculoneuropathy (CIDP), chronic nephritis, or tuberculous peritonitis (7). In this case, the first symptom was numbness of both lower extremities, and the patient gradually developed abdominal distension and edema, which were not clearly diagnosed in the local hospital. As the patient also had skin pigmentation, hypothyroidism, lymph node enlargement, and splenomegaly, the gastroenterology department highly suspected POEMS syndrome and asked the hematology department for assistance, at the same time made a differential diagnosis of diseases causing ascites, including tumor, tuberculosis, cirrhosis, and connective tissue disease. Ultimately, the patient was able to get a definitive diagnosis and a timely treatment.

The diagnosis of POEMS syndrome requires the fulfillment of two mandatory criteria, at least one major criterion, and at least one minor criterion. Cases that meet these criteria have classic POEMS syndrome. In addition, there are a few atypical POEMS syndromes. Suichi et al. surveyed 392 cases of POEMS syndrome and found that only 89% had monoclonal plasma cell proliferative disorder (8). He et al. reported 13 cases of the CD variant POEMS syndrome without M protein. All of these patients had typical neuropathy, CD, sclerotic bone lesions, and VEGF >2,000 ng/L, all secondary criteria. The patients were treated with anti-plasmapheresis, and all had good outcomes (9). According to previous studies, negative M protein assays have been attributed to the following. Firstly, limited levels of detection: serum protein electrophoresis (sPEP), immunofixation electrophoresis (sIFE), and serum free light chain (sFLC), as the main methods for the detection of M protein, have improved the diagnosis of malignant plasma cell disease; however, in patients with POEMS syndrome, there are still cases of negative M protein assays (10). Secondly, the M protein levels are below the detection threshold and may be in the “prophase” of the disease or in clinical remission after systemic therapy (11). Thirdly, non-secretory plasma cells may be present in POEMS syndrome. In addition, there is also a variant of POEMS syndrome without polyneuropathy (2). Morizane et al. reported on a 43-year-old Japanese woman with organomegaly, endocrinopathy, M protein, skin lesions, and typical renal and sclerotic bone lesions. However, the neurological examinations and peripheral nerve conduction tests were both normal 5 years since her skin lesions appeared (12). In fact, the polyneuropathy in these patients is only on the way, and as the disease progresses, the patient will eventually develop peripheral neuropathy and become classic POEMS syndrome (7). However, it is important to note that the diagnosis of variant POEMS syndrome should not be expanded blindly, and in the absence of M protein or polyneuropathy, almost all other diagnostic criteria need to be met for the diagnosis to be made.

Castleman disease (CD), also known as giant lymphadenopathy or vascular follicular lymphadenopathy, is included in the first list of rare diseases. It is pathologically classified into the hyaline-vascular, plasma cell, and mixed types (13) and clinically into unicentric CD (UCD) and multicentric CD (MCD) (14). MCD is subdivided into human herpes virus type 8 (HHV-8)-associated MCD and idiopathic multicentric CD (iMCD) on the basis of the HHV-8 and human immunodeficiency virus (HIV) infection status. In addition to enlarged lymph nodes, MCD is often associated with fever, night sweats, malaise, weight loss, anemia, hypohepatia, renal insufficiency, excessive volume load (systemic edema, pleural fluid, ascites, etc.), and other manifestations. As many diseases (including malignant tumors, infectious diseases, and autoimmune diseases) are also associated with “Castleman-like” pathological changes in the lymph nodes, the first step in the diagnosis of CD is to exclude related diseases that may be associated with similar pathological changes in the lymph nodes of CD, including POEMS syndrome, tuberculosis, and systemic lupus erythematosus, among others (13). Pathological biopsy of the diseased tissue can assist the diagnosis of CD (Figure 3). However, in patients who can be diagnosed with CD but are fully compatible with the diagnosis of POEMS syndrome, CD should be used as one of the main diagnostic criteria for POEMS syndrome rather than as an individual diagnosis (15). For some UCD patients, when possible, complete surgical removal of the lesion is preferred. UCD has a positive prognosis, with a 5-year survival rate of more than 90%. For HHV-8-positive MCD, rituximab-based therapy is available.

POEMS syndrome is a chronic course disease, and the overall survival (OS) rate of a typical POEMS is 79% according to the Mayo study (16). In a long-term follow-up for M-protein-negative POEMS syndrome, the median progression-free survival (PFS) was 101.5 months (9). In 2017, Wang et al. developed a stratified prognostic model for POEMS syndrome. The 10-year OS rates were 98%, 75%, and 50% for the low-, medium-, and high-risk groups, respectively. According to this prognostic stratification model, the patient’s prognosis was stratified as high risk (17).

As few randomized clinical trials have been published for patients with POEMS syndrome, there have been no standard treatment for this disease (18). Radiation therapy is recommended for patients with isolated bone lesions (19, 20). Once disseminated disease is detected, anti-plasma cell therapy is the mainstay of treatment, including ASCT, melphalan, lenalidomide, thalidomide, and bortezomib combined with dexamethasone-based therapies (21–24). Studies have confirmed that ASCT is effective in POEMS syndrome, which was first published in 2002 (25). Almost 100% of patients had obvious clinical improvement, and the survival rates were very high (26–28). Melphalan is one of the most effective drugs for the treatment of plasma cell disease. In a single-center prospective study of 31 patients who received 12 cycles of melphalan and dexamethasone, 80.6% had a hematologic response, and all had neurologic improvement (21). In addition, thalidomide and lenalidomide, which have anti-VEGF and anti-TNF effects, have been used in the treatment of POEMS syndrome. Li et al. conducted a 41-cycle phase II trial of lenalidomide and dexamethasone in 12 patients, which showed a neurological response rate of 95%, complete hematologic response rate of 46%, and a VEGF response rate of 83% (29). Nozza et al. also reported the results of a prospective study of 18 patients treated with lenalidomide and dexamethasone (30). In addition, a study reported on more than 30 patients who were treated with bortezomib (31), while another retrospective study treated 20 patients with a reduced dose, all with good results (32). VEGF is a specific diagnostic indicator of POEMS syndrome, which can indicate the recurrence and progression of the disease (33). Bevacizumab is a monoclonal antibody against VEGF, which can be used in POEMS in theory. However, its clinical effect is still unclear (34).

As the patient had no intention of undergoing hematopoietic stem cell transplantation, she was treated with the RD regimen. Reexamination after three cycles of treatment showed that the skin pigmentation of the patient was less than before and that the muscle strength of both lower limbs was grade 4, suggesting that the treatment was effective.




4 Conclusion

In conclusion, we report a case of POEMS syndrome without M protein expression, in which the patient presented with polyneuropathy, multiple plasmacytoid effusions, skin pigmentation, white nails, CD, an elevated blood VEGF, sclerosing bone disease, elevated prolactin, hypothyroidism, optic papillae edema, and pulmonary hypertension. POEMS syndrome is a rare disease with complex clinical manifestations involving the nervous system, the endocrine system, the hematological system, and other areas, with an insidious onset and non-specific initial symptoms, making it easy to be misdiagnosed and underdiagnosed. This case suggests that clinicians ought to expand clinical thinking and to recognize and identify characteristic changes in POEMS syndrome in order to reduce the underdiagnosis rate of this disease. Furthermore, the existing nomenclature and diagnostic criteria for POEMS syndrome might need to be reassessed.
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