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 2

Clinical Implications 29 

Mepolizumab, an anti-IL-5 antibody, has been determined to be effective for the 30 

treatment of a patient with Kimura disease by reducing the number of eosinophils, and 31 

IgG- and IgG4-producing plasma cells in situ. 32 

 33 

Kimura disease (KD) has been identified as a rare condition in young- to 34 

middle-aged Asians, which manifests as relatively large and poorly demarcated 35 

subcutaneous nodules composed of lymphoid follicles, fibrosis, and dense eosinophil 36 

infiltration.1 The presence of eosinophilia, high immunoglobulin (Ig) E levels, and 37 

fibrosis is also similarly characteristic of IgG4-related diseases (IgG4-RD).2,3 Despite 38 

systemic administration and/or local injection of corticosteroids, surgical resection, or 39 

irradiation, KD is often intractable. Mepolizumab is a humanized IgG1κ monoclonal 40 

antibody (mAb) against interleukin-5 (IL-5).4 In this paper, we report a case of 41 

intractable KD treated with mepolizumab and its efficacy for the reduction of 42 

IgG4-producing plasma cells (PCs). 43 

A 42-year-old Japanese female diagnosed with KD presented to our hospital with a 44 

2-year history of pruritic diffuse extensive indurations of both upper limbs (Figure 1A). 45 

The possibility of hypereosinophilic syndrome and hyper-IgE syndrome was excluded 46 

after a comprehensive work-up of the patient, who also had no history of susceptibility 47 

to infection and chronic eczema. She then underwent palliative surgical resection for the 48 

bilateral subcutaneous masses, but soon relapsed. Oral prednisolone administration up 49 

to 0.5 mg/kg/day over a period of 4 years was deemed ineffective. Consequently, we 50 

decided to administer mepolizumab after a washing-out period of prednisolone. 51 

Pre-treatment skin biopsy revealed prominent lymphoid aggregates with reactive 52 

germinal follicles, fibrosis, and dense eosinophil infiltration (Figure 1B). Interestingly, 53 

an infiltration of IgG- and IgG4-positive PCs was observed (Figure 1C). The ratio of 54 

IgG4-positive PCs to IgG-positive PCs was 42.8%. Laboratory tests were as follows: a 55 

total white blood cell count of 6,300/µl with eosinophilia (32%), serum IgE of 24,145.3 56 
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IU/ml (normal < 311.6 IU/ml), serum thymus and activation-regulated chemokine 57 

(TARC) of 7,030 pg/ml (normal < 450 pg/mL), serum IgG4 of 31 mg/dL (normal < 117 58 

mg/dL), and undetectable serum IL-4. All other serum parameters were within normal 59 

limits. Fat-suppressed coronal T2-weighted magnetic resonance imaging (MRI) of the 60 

upper limb revealed diffuse subcutaneous masses (Figure 2A). Collectively, our case 61 

was consistent with KD. Moreover, when the diagnostic criteria of IgG4-RD were 62 

applied to our case, the diagnosis was found to be “probable” IgG4-RD. 63 

After providing written informed consent, the patient was given 300 mg of 64 

anti-IL-5 humanized mAb (mepolizumab; GlaxoSmithKline, Harlow, UK) 65 

subcutaneously once a month for 8 months. After the treatment, a dramatic regression of 66 

the clinically indurated masses was observed, accompanied by a reduction in MRI 67 

intensity, but there was no improvement in the swelling and maximum circumference of 68 

both limbs (Figures 1A and 2A). The eosinophilia and high serum IL-5 levels improved 69 

over time, but the high serum IgE levels did not (Figures 2B–D). The remaining 70 

subcutaneous masses were totally excised. Eosinophils were almost absent in the 71 

resected mass, while the mass was replaced with fibrosis (Figures 1B and 1D), 72 

suggesting that this fibrosis caused unaltered swelling and maximum circumference of 73 

both limbs. Interestingly, mepolizumab administration significantly reduced the number 74 

of IgG- and IgG4-positive PCs in situ (Figures 1C and 1E). Follicular helper T cells 75 

(TFH) have been known to promote eosinophil recruitment5 and fibrosis.6 Prior to 76 

treatment, approximately half of the CD4+ T cells in lymphoid follicles expressed 77 

CXCR5 or PD-1, suggesting a possibility that some of these CD4+ T cells were TFH. It is 78 

worth noting that there was no reduction of these putative TFH after treatment (data not 79 

shown). After total excision, mepolizumab administration was continued without 80 

relapse 6 months after. 81 

Given the preferential development of KD in the head and neck, bilateral upper 82 

limb involvement is quite rare.1 We reported mepolizumab-mediated drastic eosinophil 83 

reduction in the circulation and subcutaneous mass of a patient with KD. Despite 84 
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eosinophil disappearance in the mass, fibrosis was persistent. This may be because our 85 

patient had chronic KD for 6 years before mepolizumab administration. Long-lasting 86 

local inflammation may result in persistent fibrosis. Conversely, early intervention with 87 

mepolizumab might have changed the result. TFH facilitate fibrosis and B cell 88 

differentiation, leading to an increase of IgG1- and IgE-producing memory B cells and 89 

PCs.7 We implied the presence of TFH in KD and their unresponsiveness to 90 

mepolizumab. The persistent fibrosis and the stable serum IgE levels during treatment 91 

must be primarily mediated by long-lasting local inflammation and long-lived PCs, 92 

respectively. Besides, the persistent TFH may facilitate these responses. Moreover, 93 

because TFH promote eosinophil recruitment, persistent of this may cause KD relapse 94 

after the discontinuation of mepolizumab.  95 

In murine skin transplantation models, intraperitoneal injection of anti-IL-5 mAb 96 

has reportedly reduced the number of alloreactive PCs in the bone marrow by 97 

suppressing the production of an eosinophil-derived a proliferation-inducing ligand 98 

(APRIL) and IL-6,8 both of which are crucial for long-term maintenance of PCs. 99 

However, serum APRIL and IL-6 levels of the patient were not altered during the course 100 

(data not shown). Therefore, the underlying mechanism by which mepolizumab reduced 101 

the number of IgG- and IgG4-producing PCs remains to be unclear. 102 

A case report demonstrated the efficacy of subcutaneous administration of 100 mg 103 

of mepolizumab once a month together with continuous oral administration of 104 

azathioprine, mesalamine, and anti-IgE medications for the treatment of KD.9 In this 105 

present study, we report the efficacy of monotherapy of 300 mg of mepolizumab in a 106 

patient with KD. Besides eosinophils, IgG4-positive PCs, but not TFH, were also 107 

determined to be reduced in situ. In this context, mepolizumab might be a promising 108 

option for the treatment of patients with KD and IgG4-RD. Lastly, early intervention 109 

with mepolizumab might prevent secondary fibrosis caused by KD.  110 

 111 

 112 
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FIGURE LEGENDS 169 

 170 

FIGURE 1. (A) Clinical images of the upper limbs before (left panels) and after (right 171 

panels) mepolizumab administration. The upper and lower panels are the right and left 172 

upper limbs, respectively. The scars on bilateral upper limbs were made by palliative 173 

surgical resection. (B) H&E staining (low and high magnification) of the mass taken 174 

before and after mepolizumab administration. (C) Immunohistochemistry for IgG and 175 

IgG4 in the mass taken before and after mepolizumab administration. (D) Eosinophil 176 

number in 10 randomized areas (counted in magnification 100×) of the mass before and 177 

after mepolizumab administration. (E) Number of IgG- or IgG4-positive cells in 10 178 

randomized areas (counted in magnification 100×) of the mass before and after 179 

mepolizumab administration. ＊p < 0.05, ＊＊p < 0.01. 180 

 181 

FIGURE 2. (A) The left panels are fat-suppressed coronal T2-weighted MRIs of the 182 

upper limb before and after mepolizumab administration. The right graph represents the 183 

maximum circumference of both upper limbs during the course of treatment. (B) 184 

Number and percentage of eosinophils, (C) serum IL-5 levels, and (D) serum IgE levels 185 

in the peripheral blood during the course. 186 Jo
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