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Background: Kimura disease (KD) is a rare, chronic lymphoproliferative disorder, which is believed to be driven by a Th2 immune 
response, though its exact pathogenesis remains unclear. Despite various treatment approaches, no standardized therapy has been 
established. This study investigated the clinical features of 53 KD patients and evaluated the therapeutic potential of mepolizumab in 
three cases.
Methods: A retrospective age-stratified analysis was performed on 53 patients diagnosed with KD at two tertiary medical centers in 
China, covering the period from January 2014 to December 2024. We also provided an in-depth case series of three patients who 
received mepolizumab treatment.
Results: This study included 53 KD patients, predominantly male (88.7%) with a mean age of 41 years. The median time from 
symptom onset to diagnosis was 24 months, and the median lesion diameter was 3.0 cm. Pruritus was present in 52.8% of patients, 
with frequency increasing with age (P=0.015). Coexisting conditions included IgG4-related disease (11.3%), asthma (9.4%), and 
thrombotic events (9.4%). Lesions were bilateral in 66.0% and primarily located in the head and neck region (83.0%). Average 
eosinophil count was 2.09 × 109/L, and mean serum IgE level was 1069 IU/mL. Surgical excision (62.3%) is the most common initial 
treatment approach, followed by corticosteroids (15.1%). The overall recurrence rate is 60.4%. In the case series, three patients treated 
with different doses of mepolizumab showed favorable responses, including lymph nodes shrink, symptom control and eosinophil 
reduction.
Conclusion: This study provided a comprehensive summary and age-stratified analysis of the clinical characteristics of KD, 
providing valuable insights into its pathophysiology and potential overlapping mechanisms. Additionally, the study presents clinical 
cases of three patients treated with mepolizumab, highlighting its potential as a promising therapeutic option for the management of 
KD.
Keywords: Kimura disease, eosinophilia, type 2 inflammation, mepolizumab

Introduction
Kimura disease (KD) is a rare chronic lymphoproliferative disorder of unidentified cause, predominantly seen in Asian 
males aged 20 to 40 years.1 Clinically, KD is characterized by painless subcutaneous soft tissue masses or lymphadeno
pathy, typically localized to the head and neck region. It is often associated with peripheral eosinophilia and elevated 
serum immunoglobulin E (IgE) levels. Histopathological examination remains the gold standard for diagnosis, revealing 
follicular hyperplasia, prominent eosinophilic infiltration in both the interfollicular regions and germinal centers, and 
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occasionally eosinophilic microabscesses. The clinical heterogeneity and rarity of KD contribute to diagnostic challenges 
and limited recognition.

The exact etiology of KD remains unclear; however, it is hypothesized that T helper (Th) 2 cells and their associated 
cytokines, including interleukin (IL)-4, IL-5, and IL-13, play a crucial role in the pathogenesis of the disease.2 IL-4 
drives the immunoglobulin class switching to IgE, and, in conjunction with IL-13, enhances the production of 
chemotactic factors, thereby increasing eosinophil chemotaxis to tissues. IL-5 is a critical biological mediator responsible 
for the differentiation, growth, activation, survival, and recruitment of eosinophil. The elevated Th2 response and 
cytokine-driven immune response in KD may explain the characteristic tissue and peripheral eosinophilia, as well as 
the increased serum IgE levels observed in these patients. IgE-mediated mast cell recruitment and activation further 
contribute to common symptoms, including skin rashes and pruritus.

Despite various treatment modalities, such as surgical resection, corticosteroids, radiotherapy, and immunosuppres
sive agents, there is no consensus on the optimal therapeutic approach. The long-term prognosis remains suboptimal, 
with an overall reported recurrence rate as high as 60%.2 In recent years, four biologic therapies have been reported in 
case reports/series for the treatment of KD with promising clinical efficacy KD.3–5 These biologics all block type 2 
inflammatory pathways, either by targeting IgE (omalizumab), the IL-5 pathway (mepolizumab, benralizumab), or the 
IL-4/13 pathway (dupilumab). Omalizumab, which binds to free IgE and prevents its interaction with the FceRI receptor 
on basophils and mast cells, inhibits the release of inflammatory mediators such as histamine and leukotrienes, thereby 
suppressing IgE-mediated allergic reactions. Dupilumab, by targeting the interleukin-4 receptor alpha (IL-4Rα), inhibits 
the signaling of both IL-4 and IL-13, which are key contributors to eosinophilic inflammation and IgE overproduction. 
Mepolizumab, a humanized IgG1-κ monoclonal antibody, binds to IL-5, preventing its interaction with the IL-5 receptor 
and inhibiting the crucial role of IL-5 in eosinophilopoiesis, activation and degranulation. Targeted therapies against Th2- 
mediated inflammation have the potential to be more effective than traditional treatments. However, due to the rarity of 
KD and the delayed availability of biologic agents, the evidence for these therapies is primarily derived from case 
reports, resulting in a lack of consensus regarding their use in clinical practice.

In this study, we performed a retrospective age-stratified analysis of 53 KD patients from two medical centers in 
China, with a particular focus on three patients who were treated with mepolizumab. The objective of this study is to 
characterize the disease features of KD in a larger cohort and to explore the potential of mepolizumab as a therapeutic 
option for this rare and challenging disorder.

Methods
Study Design and Participants
We conducted a retrospective review of medical records for 53 patients with histopathologically confirmed KD, initially 
diagnosed at Zhongshan Hospital, Fudan University, or Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University 
School of Medicine, between January 2014 and December 2024.

Data Collection and Outcomes
Patient data for these 53 consecutive cases were retrieved from the electronic medical record systems, including 
demographics, clinical features, comorbidities, laboratory parameters, imaging findings, histopathology, treatment mod
alities and outcomes. All patients met the pathological criteria for KD, which includes prominent eosinophilia or 
eosinophilic microabscesses, florid follicular hyperplasia, and proliferation of small blood vessels with postcapillary 
venule expansion. Additionally, the diagnosis of IgG4-related disease (IgG4-RD) was made based on the criteria 
established in 2012.6 Fulfilment of two major histopathological features with tissue IgG4/IgG+ plasma cells (PC) ratio 
>40% and IgG4+PC >50/high-power field (HPF) or fulfilment of one major histopathological feature with tissue IgG4/ 
IgG+ PC ratio >90% and IgG4+PC >200/HPF are required for diagnosis.

Following the approval of mepolizumab in China, three consecutive cases of KD were recommended for treatment 
with mepolizumab 300 mg every four weeks subcutaneously, after obtaining informed consent. However, due to 
economic constraints, Cases 1 and Cases 2 were administered 100 mg and 200 mg of mepolizumab, respectively. The 
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specific duration of follow-up and evaluation was individualized according to each patient’s treatment and monitoring 
schedule. Asthma control was assessed using the Five-Item Asthma Control Questionnaire (ACQ-5).7 Skin pruritus 
severity was evaluated using the Visual Analog Scale (VAS). Furthermore, pulmonary function parameters, including 
forced expiratory volume in one second (FEV1, as a percentage of predicted values), and fractional exhaled nitric oxide 
(FeNO) levels were recorded.

Statistical Analysis
Variables with a normal distribution are represented by the mean± standard deviation (SD), whereas nonparametric data 
are shown as the median (interquartile range [IQR]). The reporting of categorical variables is done using absolute 
numbers and percentages. To compare groups, ANOVA, Kruskal–Wallis test, or Fisher’s exact test were employed. 
A P-value below 0.05 was considered statistically significant. SPSS version 21 (IBM Corp., Armonk, N.Y., USA) was 
used for all analyses.

Results
Clinical Characteristics of 53 Patients
Table 1 summarizes the characteristics of patients with a clinical diagnosis of KD by the age group. Among the 53 
patients, 47 (88.7%) patients were male, with a mean age at diagnosis of 41 years. The median interval from initial 
symptom onset to KD diagnosis was 24 months (IQR: 9–68 months), and the median maximal lesion diameter was 
3.0 cm (IQR: 2.2–4.6 cm). The symptom of pruritus was noted in 52.8% of the patients, and the frequency of pruritus 
increased with age (overall, 52.8%; <20; 0.0%; 20–39 years, 52.6%; >40 years, 64.3%; P=0.015). Additional symptoms 
or complications included coexisting IgG4-RD in 6 patients (11.3%) based on pathological findings (Supplementary 
Figure 1), asthma in 9.4%, and thrombotic events in 9.4%. Lesions were bilateral in 66.0% and multiple in 79.2% of 
cases. The head and neck regions were most common locations (83.0%). The average blood eosinophil count (BEC) was 
2.09 ×109/L, accounting for 22.3% of total leukocytes. The mean serum IgE level was 1069 IU/mL (range: 220–3508 IU/ 
mL). In all age groups, the initial treatment was most often surgical excision (62.3%) followed by corticosteroids 
treatment (15.1%). The overall recurrence rate after initial treatment was 60.4%. No significant differences were 
observed across different age groups regarding gender, diagnostic delay, lesion size or distribution, laboratory para
meters, initial treatment or recurrence.

Case Series
Case 1
A 45-year-old non-smoking male presented with a 15-year history of recurring submandibular lumps and elevated 
eosinophil levels. Surgical excision of a left submandibular lymph node was performed in 2010, but recurrence was noted 
six months later (Figure 1A). His BEC peaked at 2.42 ×109/L, accounting for 21.4% of total white blood cells. He had 
a long-term history of atopic dermatitis (AD) and allergic rhinitis. Histopathology initially revealed chronic reactive 
lymphadenitis, and no further treatment was administered. Over the following years, multiple diagnostic procedures were 
performed. A skin biopsy in 2017 for generalized pruritus (VAS: 10) revealed perivascular lymphocytic infiltration with 
scattered eosinophils. In 2018, fine-needle aspiration (FNA) of a right inguinal lymph node showed reactive hyperplasia. 
In 2022, a core needle biopsy of a left cervical lymph node identified a lymphoproliferative lesion with notable 
eosinophilic infiltration. Bone marrow biopsy in 2023 showed eosinophils accounting for 17% of peripheral leukocytes 
and 5% of bone marrow cells. Immunophenotyping and karyotype analysis was normal. Serologic tests for parasites, 
autoimmune markers, and infectious agents were negative. Serum IL-5 was mildly elevated (18 pg/mL; reference range: 
<3.1 pg/mL), and serum total IgE was markedly elevated at 3680 IU/mL (reference range: <200 IU/mL), with moderate 
sensitization to mold (class 2). The patient developed new-onset chest tightness and dyspnea and was diagnosed with 
asthma (ACQ-5:1.6), managed with inhaled budesonide/formoterol.

Reassessment of lymph node pathology at our institution confirmed follicular hyperplasia with eosinophilic infiltration 
(Figure 1B), consistent with KD. Oral prednisolone (30 mg/day) led to improved control of asthma, pruritus, and 
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Table 1 Clinical Characteristics of Kimura Disease by Age Group

Characteristic Total 
(n=53)

<20 years 
(n = 6)

20–39 years 
(n = 19)

≥40 years 
(n = 28)

P-value

Male sex 47 (88.7) 5 (83.3) 18 (94.7) 24 (85.7) 0.563c

Age, year 41±17 15±4 32±8 54±10 <0.001a

Time to diagnosis, months 24 (9–68) 18 (5–141) 24 (10–80) 30 (9–63) 0.375b

Maximus size, cm 3.0 (2.2–4.6) 2.5 (2.2–2.9) 3.0 (2.0–4.1) 4.3 (2.4–4.9) 0.075b

Symptoms/Complications

Pruritus 28 (52.8) 0 (0.0) 10 (52.6) 18 (64.3) 0.015c

IgG4-related disease 6 (11.3) 0 (0.0) 3 (15.8) 3 (10.7) 0.701c

Asthma 5 (9.4) 1 (16.7) 2 (10.5) 2 (7.1) 0.669c

Thromboembolism 5 (9.4) 0 (0.0) 5 (26.3) 0 (0.0) 0.012c

Distribution

Multiple 35 (66) 4 (66.7) 15 (78.9) 16 (57.1) 0.346c

Bilateral 42 (79.2) 6 (100.0) 16 (84.2) 20 (71.4) 0.268c

Head and neck 44 (83.0) 6 (100.0) 13 (68.4) 25 (89.3) 0.135c

Other regions 18 (34.0) 0 (0.0) 8 (42.1) 10 (35.7) 0.186c

Laboratory indicators

BEC, ×109/L 2.09±1.88 
(n=49)

3.09±2.62 
(n=4)

2.33±1.90 
(n=17)

1.80±1.76 
(n=28)

0.361a

BEC, % 22.3±16.1 
(n=49)

28.8±15.3 
(n=4)

23.4±16.0 
(n=17)

20.7±16.6 
(n=28)

0.621a

IgE, IU/mL 1069 
(220–3508) 

(n=32)

1575 
(327–7175) 

(n=5)

2046 
(252–4010) 

(n=9)

490 
(97–2786) 

(n=18)

0.234b

Initial Treatment

SE 33 (62.3) 1 (16.7) 12 (63.2) 20 (74.1) 0.140c

OC 8 (15.1) 2 (33.3) 4 (21.1) 2 (7.1)

SE+OC 3 (5.7) 1 (1.7) 0 (0.0) 2 (7.1)

SE+RT 3 (5.7) 1 (1.7) 1 (5.3) 1 (3.6)

OC+IS 3 (5.7) 1 (1.7) 1 (5.3) 1 (3.6)

SE+OC+IS 2 (3.8) 0 (0.0) 1 (5.3) 1 (3.6)

Biologic 1 (1.9) 0 (0.0) 0 (0.0) 1 (3.6)

Recurrence

Yes 32 (60.4) 5 (83.3) 8 (42.1) 19 (67.9) 0.150c

No 11 (20.8) 1 (16.7) 4 (21.1) 6 (21.4)

No information 10 (18.8) 0 (0.0) 7 (36.8) 3 (10.7)

Notes: Data are presented as n (%) or mean±SD or Median (interquartile range). aOne Way ANOVA. bKruskal–Wallis 
test. cFisher exact test. Bold values in the P-value column indicate P < 0.05. 
Abbreviations: BEC, blood eosinophil count; SE, surgical excision; OC, oral corticosteroids; RT, radiotherapy; 
IS, immunosuppressants.
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lymphadenopathy, with corresponding decreases in eosinophil counts. However, recurrence occurred upon prednisolone tapering 
to 10 mg/day. After providing written informed consent, mepolizumab (100 mg every four weeks) was introduced as adjunctive 
therapy for 10 months. After the treatment, the patient achieved sustained symptom control, including reduced lymphadenopathy 
(Figure 1C), asthma control (ACQ-5:0.4), and successful corticosteroid discontinuation, although mild residual pruritus (VAS: 3) 
persisted. Eosinophil and IL-5 levels remained low, although serum IgE levels stayed elevated (Figure 1D). Pulmonary function 
and FeNO levels also improved (Figure 1E). The patient continues receiving mepolizumab 100 mg every four weeks and has 
been followed up for 24 months without recurrence.

Figure 1 Clinical and laboratory parameters of case 1. (A) Axial contrast-enhanced computed tomography (CT) images obtained prior to mepolizumab treatment, showing 
mild enhancement of the right subcutaneous thickening (white arrow) and enlarged bilateral parotid-region lymph nodes (yellow arrows). (B) Hematoxylin and eosin (HE) 
staining of a left cervical lymph node biopsy showing scattered eosinophilic infiltration, with both low and high magnifications. (C) Clinical photographs of the submandibular 
region before and after 10 months of mepolizumab treatment. (D) Longitudinal trends in peripheral eosinophil count (reference range: 20–520 cells/μL), serum 
immunoglobulin E (IgE, reference range: <220 IU/mL), interleukin-5 (IL-5, reference range: 0.00–3.10 pg/mL) levels, and daily prednisolone dose during mepolizumab 
therapy. (E) Pulmonary function test results and fractional exhaled nitric oxide (FeNO) levels following the initiation of mepolizumab treatment.
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Case 2
A 39-year-old non-smoking male with recurrent urticaria since age 30 was diagnosed with allergic asthma in 2016, 
despite mild sensitization to dust mites (class 1). He used inhaled budesonide/formoterol for asthma control. His peak 
BEC was 3.45 × 109/L (31.7% of total leukocytes). Evaluation for secondary causes, including parasitic, autoimmune, 
and infectious etiologies, was negative. A skin biopsy showed dense eosinophil infiltration in the dermis and subcuta
neous tissue, particularly around blood vessels and collagen bundles. Bone marrow examination showed normal 
morphology, with eosinophils comprising 16.5% of nucleated marrow cells and 45% of peripheral leukocytes. 
Immunophenotyping, cytogenetics, and molecular testing for BCR/ABL and FIP1L1/PDGFRα/β were unremarkable. 
Bone marrow histology confirmed eosinophilia (~15%).

Initial treatment included oral prednisolone (15–20 mg/day), budesonide/formoterol, and antihistamines. In 2021, 
surgical excision was performed because of progressive enlargement of the right axillary lymph nodes (maximum: 
35×17 mm) (Figure 2A). Histopathology revealed follicular hyperplasia, interfollicular expansion, and eosinophilic 
microabscesses (Figure 2B). Serum IgE was significantly elevated at 2880 IU/mL (reference range: <200 IU/mL), 
while IL-5 was within normal range at 2.5 pg/mL (reference range: <3.1 pg/mL). These findings confirmed the diagnosis 
of KD.

The patient continued low-dose prednisolone (7.5 mg/day) and antihistamines but experienced poor asthma control 
(ACQ-5: 2.8) and severe pruritus (VAS: 8 scores) when he presented to our center in November 2024. Following 
informed consent, mepolizumab (200 mg every four weeks) was initiated as adjunctive therapy for 8 months. After the 
treatment, eosinophilia improved over time, but serum IgE levels remained high (Figure 2C). Significant improvement in 
asthma control (ACQ-5:0), pulmonary function and FeNO (Figure 2D), and pruritus (VAS: 2) was observed and 
corticosteroids use was successfully tapered off after 6 months of treatment. The patient continues on mepolizumab 
therapy with regular follow-up.

Case 3
A 43-year-old woman with a longstanding atopic background, including childhood asthma and more than 20 years of 
allergic rhinitis, was first diagnosed with recurrent urticaria in 2020. In July 2024, she developed unexplained chest 
tightness and dyspnea. Pulmonary function testing revealed isolated small airway dysfunction (forced expiratory flow 
rate at 25–75%: 52.97%), and she was diagnosed with allergic asthma despite negative serum-specific IgE testing. 
Respiratory symptoms were stabilized with low-dose inhaled corticosteroid and long-acting β2-agonist therapy.

At presentation, her peak BEC was 2.83 × 109/L (31.5% of leukocytes), although serum total IgE (10 IU/mL, 
reference range: <220 IU/mL) and IL-5 (3.28 pg/mL, reference <3.1 pg/mL) remained within normal limits. Asthma 
control was stable (ACQ-5: 0.6), but the patient had generalized pruritus (VAS: 5). Comprehensive evaluation for 
secondary causes of eosinophilia, including parasitic infections, autoimmune disorders, and other infectious etiologies, 
was negative. Bone marrow morphology was unremarkable, showing 10% eosinophils, and cytogenetic and molecular 
studies for clonal eosinophilic disorders were negative. Ultrasonography revealed left inguinal lymph nodes (maximum: 
46×18 mm), and FNA confirmed prominent eosinophilic infiltration and florid vascular proliferation within the inter
follicular areas (Figure 3A).

The diagnosis of KD was made based on the clinical presentation, blood eosinophilia, characteristic lymph node 
histopathology, and exclusion of alternative diagnoses. Following informed consent, mepolizumab 300 mg was adminis
tered subcutaneously every four weeks for 5 months. After the treatment, a slight reduction of the target lymph node was 
observed (44 × 15 mm), and the patient reported marked improvement in pruritus (VAS: 0). Peripheral blood eosinophil 
counts declined steadily over the treatment period, with persistently low IgE levels (Figure 3B). The patient continues on 
maintenance mepolizumab with regular monitoring.

Discussion
This study provided a comprehensive analysis of 53 KD patients, emphasizing the potential therapeutic role of 
mepolizumab. A significant finding of this study is the age-stratified analysis, which corroborates previous reports 
regarding the male predominance of KD and its gradual onset with age. Kakehi et al8 reported a marked increase in 
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pruritus and diagnostic delays in older patients. Our study similarly found an age-related increase in pruritus but did not 
observe significant differences in the time to diagnosis across different age groups. This discrepancy may be attributed to 
variations in clinical practice and patient characteristics across different regions. Moreover, our study found that six 
patients had coexisting IgG4-RD, supporting the notion that KD may overlap with other immune-mediated diseases. This 
finding aligns with the work of Wang et al,9 who noted that 20–30% of KD patients met the histopathological criteria for 
IgG4-RD. Both KD and IgG4-RD are thought to be driven by Th2 immune responses.10 In particular, IL-4 and IL- 
13 secreted by Th2 cells play crucial roles in promoting class switching to IgE and IgG4, leading to eosinophilic 
inflammation and fibrosis in both diseases. Furthermore, IL-5 supports eosinophil activation, which is a hallmark of both 
KD and IgG4-RD. Anti-IL-5 therapy, such as mepolizumab, not only alleviates eosinophilic inflammation but also results 

Figure 2 Clinical and laboratory parameters of case 2. (A) Positron-emission tomography-computed tomography (PET-CT) showing multiple enlarged lymph nodes in the 
bilateral axillary regions with increased fluorodeoxyglucose uptake (SUVmax ~4.7). (B) HE staining (low and high magnification) of surgical specimen showing a large number 
of eosinophils infiltrating the interfollicular areas. (C) Longitudinal trends in peripheral eosinophil count (reference range: 20–520 cells/μL), serum IgE concentration 
(reference range: <220 IU/mL), and daily prednisolone dosage during therapy. (D) Pulmonary function tests and FeNO levels during mepolizumab treatment.
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in a reduction in IgG4-producing plasma cells in situ, as demonstrated in KD from previous study.5 By reducing 
eosinophil activation and eosinophil-related cytokines, IL-5 inhibition may also impact the IgG4-driven processes, 
where IL-4 and IL-13 contribute to IgG4 class switching.11 The differences in the type of fibrosis (patternless in KD 
versus storiform in IgG4-RD) and the involvement of specific organs (KD being more localized to the head and neck 
region, whereas IgG4-RD can affect multiple organs) may help differentiate the two diseases. Further research into the 
molecular pathways driving both diseases is necessary to better understand their relationship and refine diagnostic 
criteria.

The pathogenesis of KD remains unclear but is thought to involve an abnormal immune response, predominantly 
driven by a Th2 immune response, with elevated levels of IL-4, IL-5, and IgE, which promote eosinophilic inflammation 
and IgE-mediated immune responses.12–14 Notably, serum IgE levels are not always elevated and may not be essential for 
KD diagnosis,15,16 as type 2 inflammatory cytokines can stimulate other inflammatory mediators, and eosinophils can 
independently promote tissue inflammation.17 IL-5 plays a central role in eosinophil recruitment, activation, and survival, 
contributing tissue damage through the release of cytotoxic granules, reactive oxygen species (ROS), and pro- 
inflammatory cytokines. These toxic molecules are released independently of IgE. This may explain why the IgE levels 
in 25% (8/32) of the cohort as well as Case 3 remained low. The persistence of eosinophilic infiltration, especially in 
lymph nodes and subcutaneous tissues, is one of the defining features of KD. Furthermore, a recent study suggested that 
the Erk/MAPK signaling pathway, promoted by S100P, is over-activated in eosinophils from KD patients.18 This 
pathway is associated with eosinophil migration, differentiation, and the production of pro-inflammatory cytokines like 
IL-4 and IL-13. Moreover, while most KD cases occur in young males from East Asia, increasing reports non-Asian 
populations suggest that genetic, environmental, or infectious factors may contribute to the disease onset. Infectious 
agents,19 including human polyomavirus 6, tuberculosis, and parasitic infections, have been implicated in triggering or 
exacerbating KD, although the exact relationship remains unclear. Genetic studies have not yet identified definitive 
mutations linked to KD, but autoimmune or hypersensitivity reactions may serve as potential triggers.20

Despite the variety of therapeutic strategies available, including surgical excision, steroids, immunosuppressants, and 
radiation therapy, the treatment of KD remains challenging, particularly due to high recurrence rates and side effects. 
Surgical excision is often considered the first-line treatment for localized KD lesions, especially when the disease is 
confined to well-circumscribed nodules. The histopathologic confirmation of KD following excision offers the greatest 
diagnostic accuracy. However, surgery alone often fails to prevent recurrence, with reported relapse rates ranging from 
25% to 60%.21,22 Furthermore, cosmetic concerns due to excision in the head and neck region make surgery a suboptimal 
long-term solution for some patients. Corticosteroids have long been the cornerstone of KD treatment due to their potent 
anti-inflammatory effects. However, prolonged steroids use can result in significant side effects, including osteoporosis, 
hypertension, and diabetes mellitus. Moreover, recurrence is common once steroids are tapered or discontinued, 
suggesting that steroids may only provide temporary relief rather than a long-term solution. Immunosuppressive agents, 

Figure 3 Clinical and laboratory parameters of case 3. (A) HE staining of the biopsy specimen a large number of eosinophils infiltrating the interfollicular areas. (B) 
Longitudinal changes in peripheral eosinophil count (reference range: 20–520 cells/μL) and serum IgE levels (reference range: <220 IU/mL) during mepolizumab treatment.
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including cyclosporine, azathioprine, and methotrexate, have been explored as alternatives or adjuncts to 
corticosteroids.23 However, these therapies often result in suboptimal responses and are limited by side effects and the 
need for prolonged treatment. Radiotherapy has been proposed as an adjunct treatment for recurrent or inoperable KD 
lesions, particularly in cases where surgery is difficult or contraindicated.24 While studies have shown that radiotherapy 
can reduce lesion size and prevent recurrence, it is not without risks, including radiation-induced toxicity and potential 
malignancy. The lack of standardized dosing regimens and uncertainty about the relationship between radiation dose, 
lesion size, and long-term outcomes limit its widespread application.

In recent years, biologic therapies, including omalizumab, dupilumab, mepolizumab, and benralizumab have emerged 
as potential alternatives, offering more targeted approaches for KD with fewer systemic side effects. Omalizumab has 
been employed to control KD symptoms, particularly those associated with IgE-mediated allergic responses. However, its 
effectiveness has been inconsistent, with limited effects observed in corticosteroids tapering.4,25 Dupilumab has shown 
short-term benefits in cases with concurrent AD-like skin symptoms and high IgE levels,3,12,26–33 although whether IgE- 
dependence remains debated.32 Concerns have also been raised about dupilumab-induced eosinophilia in AD,34 particu
larly in diseases like KD, which are already characterized by high eosinophil levels. An anti-IL-5 therapy has garnered 
attention as a promising therapy for KD,5 particularly due to its ability to target eosinophilic inflammation.

A total of 8 cases has been reported to receive anti-IL-5 therapy, including 3 cases from this study5,16,35–37 (Table 2). 
Of these, 7 cases were treated with mepolizumab, while one case received benralizumab. Among these eight patients, 
ages ranged from 21 to 45 years, and the disease duration in some cases extended beyond 15 years. The primary 
symptoms in these cases included tissue swelling, lymphadenopathy, and pruritus, accompanied by elevated eosinophil 
and total IgE levels. Asthma was the most common comorbidity, followed by sinusitis, eczema, and urticaria. Six of these 
patients had received previous treatments, such as surgery and steroid therapy, with limited efficacy.

The doses of mepolizumab varied in the seven patients treated: 100 mg in two cases, 200 mg in one case, and 300 mg in 
four cases. The initial evaluation period ranged from 3 to 16 months, and almost all patients showed significant clinical 
improvements, including symptom resolution and a decrease in eosinophil counts (excluding total IgE levels). Tao et al36 

reported that Case 7 showed a greater clinical response to dupilumab after an inadequate response to mepolizumab, as well 
as the level of serum IgE. This may not be considered a suboptimal therapeutic response given the short treatment duration 
of only three months. However, a possible explanation for the differing effects on IgE is that dupilumab offers a broader 
immunomodulatory effect, resulting in more pronounced reductions in IgE levels compared to mepolizumab, whose action 
is more specifically restricted to eosinophil-mediated pathways, with a less significant impact on IgE production. This 
phenomenon has been confirmed in previous report5 as well as in our Case 1 and Case 2. Interestingly, Case 5 developed 
cervical lymphadenopathy after 8 months of mepolizumab 100 mg treatment for eosinophilic sinusitis. After KD diagnosis 
and lymph node excision, the patient continued mepolizumab therapy with a dose adjustment to 300 mg, in combination 
with methotrexate, and remained in remission for 16 months without recurrence. However, due to the potential contribution 
of methotrexate, it is difficult to draw conclusions about the dose-effect relationship of mepolizumab.

Given the similarities between KD and other systemic eosinophilic-associated diseases,38 the dosing regimen of mepo
lizumab for our three patients was based on the recommended doses for eosinophilic granulomatosis with polyangiitis 
(EGPA), specifically 300 mg every 4 weeks. However, due to financial constraints, Case 1 and Case 2 received reduced doses 
of 100 mg and 200 mg, respectively. Despite not achieving complete resolution of pruritus, both patients benefited from 
mepolizumab therapy, including sustained remission, corticosteroids withdrawal, and a reduction in eosinophil counts. Given 
the limited number of cases, it is not possible to determine the optimal dosage and treatment duration for mepolizumab. In fact, 
this issue remains a subject of controversy even in the treatment of EGPA.39 Finally, benralizumab has been shown to be 
noninferior to mepolizumab in inducing remission in EGPA.40 A case of KD with extensive maculopapular pruritic and 
ulcerating rashes, reported by Szeto et al37 demonstrated significant improvement in skin lesions after treatment with 
benralizumab, with no recurrence of the underlying rash, lymphadenopathy, or asthma symptoms. Whether benrelizumab is 
superior to mepolizumab in the treatment of KD remains to be confirmed by head-to-head clinical trials.

This study has several limitations. Firstly, its retrospective design inherently limits the completeness of the data, 
comparison with a control group, and the ability to establish causality or control for potential confounding factors. The 
study also includes a relatively small sample size of 53 patients, with only three receiving mepolizumab, which reduces the 
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Table 2 Cases of Kimura Disease Treated with Anti-IL-5 Pathway Antibodies

Patient number Age 

(y)/ 

Sex

Duration 

(m)

Comorbidities Baseline Previous 

Therapy

Anti-IL-5 Pathway 

Antibody

Outcome Follow-Up 

Time (m)/ 

RecurrenceClinical 

Manifestation

EOS 

(×109/ 

L)

IgE 

(IU/ 

mL)

Prednisone 

(mg/d)

Evaluation 

Time (m)

Clinical 

Manifestation

EOS 

(×109/L)

IgE (IU/ 

mL)

Case 1 (our case) 45/M 180 AD; AR; 

Asthma

Multiple mass; 

Lymphadenopathy; 

Itchy

2.19 3680 15 Surgery; 

Prednisone

Mepolizumab 

(100mg Q4W) +Prednisone 

tapering

10 Mass regression; 

Prednisone 

discontinuation

0.21 4533 14/No

Case 2 

(our case)

39/M 90 Urticaria; Asthma; 

Rhinosinusitis

Lymphadenopathy; 

Itchy

0.74 4183 7.5 Prednisone; 

Surgery

Mepolizumab 

(200mg Q4W) +Prednisone 

tapering

8 Well controlled; 

Prednisone 

discontinuation

0.20 8236 No

Case 3 (our case) 43/F 7 Urticaria; Asthma; 

Rhinosinusitis

Lymphadenopathy; 

Itchy

1.52 121 0 No Mepolizumab 

(300mg Q4W)

5 Mass regression 0.06 16 No

Case 435 27/M 0.3 Ulcerative colitis Multiple tissue 

swelling; 

Lymphadenopathy

3.20 339 0 Prednisone; 

Azathioprine

Mepolizumab 

(100mg Q4W) + Azathioprine

3 Swelling and 

lymphadenopathy 

disappeared

N.D. 274 N.D.

Case 516 26/M N.D. Rhinosinusitis Lymphadenopathy; 

Rash; Lacrimal 

gland selling

7.65 31 0 Mepolizumab 

(100/200mg 

q4w); Surgery

Mepolizumab 

(300mg Q4W) 

+Methotrexate

16 Well controlled 1.7 N.D. N.D.

Case 65 42/F 48 “probable” IgG 4 -RD Multiple 

subcutaneous 

nodules; Itchy

2.02 24,145 0 Surgery; 

Prednisone

Mepolizumab 

(300mg Q4W)

8 Dramatic 

regression

Improved No 

Improved

6/No

Case 736 21/M N.D. No Multiple painless 

swellings; 

Lymphadenopathy

3.80 >1000 0 No Mepolizumab 

(300mg Q4W)+OC

3 No significant 

lymphadenopathy 

reduction

Partial 

improved

Partial 

improved

Treatment 

adjustment/ 

No

Case 837 41/F N.D. Asthma; AD Fatigue; Anorexia; 

Low-grade fevers; 

Skin lesions; Itchy; 

Lymphadenopathy;

2.90 N.D. N.D. Prednisone Benralizumab 

(30mg Q4W 

then 30mg Q8W)

9 Skin lesions 

improved

Undetectable N.D. N.D.

Abbreviations: M, male; F, female; N.D., not described; IL-5, interleukin-5; EOS, eosinophils; AD, atopic dermatitis; AR, allergic rhinitis; IgG4 -RD, IgG4 -related diseases; OC, oral corticosteroids; Q4W, every 4 weeks; Q8W, every 
8 weeks.
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generalizability of the findings and makes it challenging to extrapolate the results to the broader KD population. Moreover, 
variations in dosing regimens and follow-up periods among the patients complicate the interpretation of treatment outcomes 
and hinder the establishment of optimal therapeutic protocols. All patients in this study were Chinese, which may limit the 
applicability of the findings to non-Asian populations. Despite these limitations, this study holds significant value for several 
reasons. First, this study provides valuable insights into the age-stratified characteristics of KD patients. The findings also 
contribute to the understanding of the potential overlap between KD and IgG4-related disease, suggesting shared immunologic 
pathways that may influence treatment strategies. Second, this is one of the few studies to explore the use of mepolizumab in 
KD treatment, offering clinical insights despite the small sample size. Finally, the study paves the way for future research, 
particularly randomized controlled trials, to assess the long-term safety and efficacy of mepolizumab in KD and establish 
standardized treatment protocols.

Conclusion
Currently, the etiology of KD remains unclear, and its clinical presentation is highly heterogeneous, making diagnosis 
a significant challenge. Various treatment strategies have not shown substantial efficacy, and recurrence rates remain 
high. This study provides a comprehensive summary and age-stratified analysis of KD cases from multiple centers in 
China, revealing an age-dependent increase in pruritus incidence and highlighting the coexistence with IgG4-related 
disease based on histopathology. These findings offer valuable data for expanding the understanding of KD. Additionally, 
this study reports three cases of KD treated with mepolizumab, which, despite varying doses and follow-up periods, 
shows great potential as a new treatment strategy. Prospective trials are needed to define optimal dosing/duration. Our 
case series provides real-world clinical practice examples of biologic therapy, particularly the limited use of anti-IL-5 
treatment, laying a foundation for future larger-scale studies.
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