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Abstract: Cutaneous plasmacytosis (CP) is a rare disorder of uncertain etiology. We report an unusual and rare case of CP in
a 57-year-old male who presented with popular nodules all over the body, accompanied by head plaques. Pathological biopsy of the
skin revealed large infiltration of mature plasma cells within the dermis. Elevated serum IgG4 concentrations were found.
Immunohistochemical analysis confirmed the polyclonal nature of the plasma cells. The diagnosis of CP was established. Steroid
therapy was administered at a dose of 20 mg/day. After 1 month of treatment, the patient’s eruption showed regression. These findings
remind dermatologists to include CP in their clinical differential diagnosis of patients with head plaques. Meanwhile, clinicians should
carefully that individuals diagnosed with CP at risk for malignant transformation.
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Introduction

Cutaneous plasmacytosis (CP) is a rare skin disorder. The etiology and exact pathogenesis of CP remain unknown, it may be
related to genetic factors, environmental influence, and infectious triggers.! Wu et al® held that sunlight exposure may be one
of the predisposing factors for cutaneous and systemic plasmacytosis (CSP). The plasma cell infiltrate may indicate an
infectious agent as the cause of CSP, with syphilis or borrelia infections, in particular, being considered. Tuberculosis infection
is an unusual but reported association with reactive plasmacytosis.** Current evidence suggests that a deregulated production
of interleukin (IL)-6 plays a critical role in the pathogenesis of CP.> CP patients characteristically present with multiple diffuse,
occasionally pruritic reddish-brown plaques, and nodules, primarily on the trunk and face. The histologic features most often
show clusters of polyclonal plasma cell infiltrate. CP may be accompanied by extracutaneous involvement, superficial
lymphadenopathy, or tumors. Potential malignant transformation has been reported in a few cases. To date, reported treatment
modalities include topical/systemic steroids, topical calcineurin inhibitors, psoralen and UVA (PUVA) therapy, photodynamic
therapy (PDT), radiotherapy, thalidomide, rituximab, and chemotherapy regimens with variable responses.® However, there
has been no single effective treatment described. Because of the rarity of this disease, many primary dermatologists lack
sufficient knowledge about CP, which is prone to misdiagnosis and missed diagnosis. We aim to increase clinicians’ awareness
of this disease.

Case Presentation
The patient is a 57-year-old male who presented with symmetrical papules and a scattering of indurated nodules on both
upper limbs for the past ten years ago, accompanied by intense itching. The patient was diagnosed with “eczema” in the
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local hospital. He had been treated intermittently with topical and systemic corticosteroids for years without improve-
ment. Five years ago, the lesions gradually spread all over the body, with indurated erythema and infiltrative plaques
appearing on the head, aggravated itching and obvious exudation. A few years ago, atopic dermatitis (pruritic rash type)
was diagnosed through a pathological biopsy of trunk and neck skin lesions. The patient denied any history of sexually
transmitted disease contact.

On physical examination, the patient was noted to have scattered 2.0-4.0-cm reddish or dark erythema and infiltrative
plaques on the head, isolated and not fused (Figure 1A). The central hair of the plaques was missing. The trunk and limbs
had numerous soybean bean- to broad-sized papules and nodules, which were well-demarcated, without fusion, and
indurated (Figure 1B and C). No painful lymph nodes of 1.0-2.0-cm in diameter were palpable in the right cervical
regions. No hepato-splenomegaly was found.

Figure | Clinical appearance of the skin lesion. (A) Scattered erythema and infiltrative plaques on the head, isolated and not fused. (B and C) Numerous papules and
nodules on the patient’s trunk and limbs, with well-demarcated.
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Figure 2 Histological findings of plaque on the head. (A and B) Prominent plasma cell infiltration of the dermis (HE, x400).

Laboratory values were as follows: white blood cell count was 12.785x10%/L (range, 3.5-9.5 x10”L), absolute
neutrophil count was 8.75x10°/L (range, 1.8-6.3 x10”'L), the amount of eosinophil was 1.40x10°/L (range, 0-0.52 x10”
L), the IgE level was 8988.0 IU/mL (range, 0—100IU/mL), the rheumatoid factor level was 55.80 IU/mL (range, 0—10 U/
mL), the level of IgG4 and IgG were 5682.6mg/L (range, 39.2-864.0mg/L) and 23.39 g/L (range, 6.5-16.00g/L),
respectively. ANA quantification was positive, homogeneous nucleolus type, 1:80. The remaining hematological,
biochemical investigations, tumor index were normal. Results of antinuclear antibodies, parasite antibody, treponema
pallidum antibody test, anti-human immunodeficiency virus antibody, five items of hepatitis B test, and hepatitis C virus
antibody test were all negative. In February 2017, a pathological biopsy was performed on the trunk showed that many
lymphohistiocytes and eosinophils infiltrated the blood vessels and hair follicles in the superficial dermis. Serial sections:
dermal edema, lymphatic tissue cells, eosinophils and plasma cells infiltrate blood vessels and around sebaceous glands.
Acid-fast staining and love orchid dye were negative. In April 2021, the initial skin biopsy specimen obtained from
a nodule on the posterior neck demonstrated focal parakeratosis of the epidermis, thickening of the spinous layer,
pseudoepitheliomatous hyperplasia, focal cavernous edema, and a few lymphohistiocytes and eosinophils around the
vessels in the superficial dermis. Prurigo nodularis was considered as the diagnosis. A pathological biopsy was performed
on the head recently, and showed that no obvious change in the epidermis. Many plasma cells, histiocytes, lymphocytes,
and eosinophils were infiltrated in the dermis in sheets or focal, showing small neutrophilic abscesses (Figure 2A and B).
Direct immunofluorescence was negative. Immunohistochemical study showed that the infiltrating plasma cells were
positive for CD3, CD4, CD68 and CD163, small foci positive for CD20 and CD30, partially positive for CD8, but
negative for CD21 and CD23. There were a great number of CD38- and CD138-positive cells and a small number of
CD79a-positive cells. The Ki67 index was 20-30%. The 1gG4-positive cells were 23—33 per high-power field. The ratio
of infiltration of IgG4-positive cells to total IgG-positive cells were low (<40%). Polyclonal nature was confirmed by
positive staining for both kappa and lambda chains (Figure 3). Pathological diagnosis was CP. Serum immunoglobulin
electrophoresis, IL-6 detection and bone marrow biopsy were not performed because of the patient’s mental anxiety.

According to the histopathology and immunohistological study, a diagnosis of CP was made. Treatment with
methylprednisolone 20mg per dose, once a day and methotrexate 10mg per dose, once a week was initiated. After 1
month of treatment, the skin lesions began to shrink, and no new skin lesions appeared. The therapeutic dose of the
steroid was gradually reduced to Smg per dose, once a day after 6 months of treatment. Reexamination showed that the
serum IgG4 levels decreased after 1 month of treatment and 6 months, to 2189.6mg/L and 1721.1 mg/L, respectively.
After 6 months of treatment, the skin lesions were dramatically diminished (Figure 4).

Discussion

CP is a rare polyclonal plasmacytosis disorder, which mainly affects the skin. It was first reported by Yashiro in 1976 under the
title “A kind of plasmacytosis” and later termed CP by Kitamura et al”® The disease is characterized by multiple skin patches,
large numbers of mature plasma cells infiltrating the dermis accompanied by polyclonal hypergammaglobulinemia. Due to its
rarity and most of the literature consisting of case reports and case series, the etiology and exact pathogenesis of CP remain to
be elucidated, but it’s suggested that a deregulated production of IL-6 plays an important role in its pathogenesis.” Some
scholars speculate that CP may result directly from the mutation of genes coding for signaling molecules important in plasma
cell regulation.'® Human herpes virus (HHV) 8 has not been implicated in CP."'
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Figure 3 Immunohistochemistry results. (A-L) Infiltrating plasmacytes were CD3, CD4, CD20, CD8, CDé8, CD 163, CD |38, Ki-67, Kappa, Lambda, IgG and IgG4 positive (%200).

Others presume that it is related to typically increased levels of IL-6. IL-6 is responsible for the induction of terminal
differentiation of B cells into plasma cells.'> There was a close link between the plasma IL-6 level and the disease
activity. Patients may respond to pharmacologic therapy that interferes with IL-6 activity.” IL-6 genetic polymorphisms
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Figure 4 Clinical appearance after 6 months of treatment.

may explain the frequency of CP in individual regions.'? In recent years, several articles reported that in addition to the
increase of plasma cells, there were abundant mast cells infiltration in the dermis.'*'> Studies have shown that mast cells
enhance the proliferation of B lymphocytes and drive their differentiation toward plasma cells.'® It is reported that the
perineural and intraneural distribution of plasma cells was recognized focally in six cases of CP.'” In the same case, the
lesions affect only one side of the body and show neuronal pattern dermatoses. Suh JH et al'® suppose that the numerous
plasma cells aggregated around the nerve fiber may correlate with the unilaterally neuronal pattern of the skin lesions.
The typical symmetric pattern of CP on the chest or back may be a phenotypic expression reflecting its close relationship
to the spinal nerve tract distribution. Brezinski et al'® found that perineural plasma cell infiltrates may be a histologic clue
to the diagnosis of CP. Miyagawa-Hayashino et al*® observed that the three patients of CP showed high serum IgG4
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Figure 5 Algorithm for head plaques finding.

levels and/or numerous IgG4 positive plasma cells in the affected tissues, and all of them were accompanied by related
extracutaneous lesions (lymph nodes, lungs and bone marrow).

This patient’s rash is mainly composed of nodules, easily misdiagnosed as atopic dermatitis or prurigo nodosa. The
only strange clinical manifestation is the infiltrative plaques on the head. Based on the characteristic pathological
features, extremely high levels of serum IgG4 and immunohistological results, a diagnosis of CP was made. The clinical
differential diagnosis for these head plaques included psoriasis and chronic actinic dermatitis, which can be differentiated
through clinical features. To help dermatologists be aware of the CP when facing patients with head plaques, we make
a figure to show the algorithm for head plaques finding (Figure 5). IgG4-related diseases are a chronic progressive
systemic fibrosis disease. It is characterized by high levels of circulating IgG4 and tissue infiltration of IgG4+ plasma
cells. It can cause multiple organs fibrosis, such as the pancreas, salivary glands, lacrimal glands, lungs, and skin.?'
Research has shown that CP is a skin manifestation of IgG4-related diseases.””*> However, it is uncertain whether there
are fibroinflammatory changes involving multiple organs, such as the pancreas, gallbladder, salivary glands or lacrimal
glands. CP patients with elevated serum IgG4 should exclude extracutaneous organ involvement. IgG4 analysis revealed
an 1gG4/1gG ratio lower than 40%, arguing against a diagnosis of IgG4-related diseases.

Data on the case of CP, current treatments include oral and topical corticosteroids, glucocorticoids combined
with cyclophosphamide, anti-CD20 monoclonal antibodies, and etc. Thalidomide may have inhibited the growth of
plasma cells by decreasing the secretion of IL-6, thus slowing down the disease progression.'® Treatments for CP
are limited. Although intralesional corticosteroids are moderately beneficial,>* other studied treatments with most
either work in only certain cases or not at all. The clinical course of CP is usually chronic. A few cases are
complicated or develop into malignant tumors. As for prognostic factors, it has been reported that high IgG levels
of greater than 5000mg/dL and high plasma cell counts in bone marrow have been considered as poor prognostic
indicators.> If the patient is diagnosed with CP without systemic symptoms, the clinician is proposed to conduct
a thorough evaluation for systemic disease and a close follow-up, to rule out any extracutaneous involvement or
malignant transformation.

Conclusion

CP mainly presents a chronic course, but the recurrent rash seriously affects the patient’s quality of life. The lesions in
our case are characterized by systemic nodules and head plaques, which are easily misdiagnosed as atopic dermatitis or
prurigo nodularis, suggesting that when facing patients with head plaques, serum IgG4 should be checked to exclude CP.
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