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Background: Kimura’s disease (KD) is a rare, chronic inflammatory disease. Clinically, subcutaneous nodules of the head and neck are
typical manifestations, often accompanied by local lymphadenopathy or salivary gland enlargement, but there is also systemic damage, such
as kidney involvement. Due to the lack of specific markers and imaging examination is not specific, it is difficult to clinically diagnose
accurately and can be easy to misdiagnose. The treatment of KD is still not standardized and overtreatment can affect the quality of life.
Case Presentation: The case of a 26-year-old man complaining of chest pain with self-conscious progressive lymphadenopathy after
receiving Pfizer BioNTech COVID-19 vaccine for more than 1 month is presented. Eosinophil levels were normal and IgE elevated and the
final diagnosis of KD was eventually confirmed by lymph node biopsy, which revealed lymphadenopathy with extensive eosinophilic
infiltration in the right neck. Treatment was prednisone combined with methotrexate, resulting in satisfactory control.

Conclusion: This case demonstrates that that Kimura disease can involve systemic lymphadenopathy, not only in the head and face or
regional lymphadenopathy, suggested that KD should be excluded in patients with systemic lymphadenopathy. The current patient’s
response to treatment suggested that corticosteroid combined with disease-modifying antirheumatic drugs (DENARDs) was
a promising treatment for KD patients with systemic damage. It is worth noting that the mechanism of immunity in the pathogenesis
of KD still needs to be further studied.
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Introduction

The condition of KD is a rare chronic inflammatory disorder, whose main pathological feature is subcutaneous angioblastic
lymphoid hyperplasia with peripheral eosinophilia. In China, it was first described as eosinophilic hyperplastic lymphogra-
nuloma by Kim and Szeto in 1937. Kimura et al in 1948 described the details of the pathological features of the disease and
named it KD in Japan, finding that it tended to occur in Asian men and the overall male to female ratio was 4:1."

Typical clinical manifestations included painless subcutaneous swelling of the head and neck, with or without local
lymphadenopathy, involvement of salivary glands and kidneys and the incidence of head and neck KD was as high as
73.9%.% Laboratory tests showed eosinophilia and immunoglobulin E (IgE) increase in peripheral blood.* Histopathology
was the gold standard for diagnosis, including marked lymphoid follicular hyperplasia with enlargement of germinating
centers, eosinophilic infiltration, accumulation of eosinophilic microabscesses, proliferation of lymphocytes and mast cells
around capillaries and venules, with surrounding deposition of circular collagen fibers and varying degrees of fibrosis.’

The cause of Kimura disease is still unknown, but inflammation, fungal and viral infections, allergic reactions,
autoimmune and endocrine diseases have been considered as potential causes and helper T cell proliferation and cytokine
overproduction play important roles in disease progression.®’ Due to the rarity of the disease and its high recurrence rate,
this benign inflammatory disease is difficult to identify and diagnose and is easily misdiagnosed as parotid gland tumors,

lymphoma and other diseases and can result in inappropriate, excessive or delayed treatment.
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This study presented an unusual case of a patient with KD characterized by generalized lymphadenopathy as the main
clinical manifestation. The basic characteristics, laboratory examination, imaging data and pathological features of the
patient were described in detail, to improve the understanding of KD, broaden the differential diagnosis of multiple
lymphadenopathy and provide evidence for its treatment.

Case Report

A 26-year-old Chinese male was admitted to hospital due to recurrent chest pain with by self-conscious
lymphadenopathy for over 1 month and the aggravation lasted for 3 weeks. The patient was diagnosed with
Hodgkin’s lymphoma by lymph node puncture pathological examination in the UK and was admitted after
returning to China for further diagnosis and treatment. He was otherwise healthy, with no other significant
relevant medical, personal history or family history. There was a history of receiving a third dose of the Pfizer
BioNTech COVID-19 vaccine in the UK on January 21, 2022 and had a long history of staying up late and falling
asleep past 3am every night for one month before and after vaccination.

After admission, examination of the right neck detected four swollen lymph nodes, with more of similar size in the
left neck, arm pits and groin. The patient had poor mobility, no sternal tenderness, and normal respiratory sounds. No
positive findings were found in any other physical examination.

Laboratory analysis showed normal levels of liver and kidney function, serum lactate dehydrogenase, coagulation factors,
antinuclear antibodies, antiglomerular basement membrane antibody, antibody against cyclocitrullin, immunoglobulin
G subtype 4, antineutrophil cytoplasmic antibody, immunoglobulin, complement, Coomb’s test, rheumatoid factor, anti-
streptococcus hemolysin O, male tumor markers, viral hepatitis test and thyroid function. Elevated factors included
thyroglobulin antibody TG-I (12.07 TU/ML) and thyroid TPO antibody I (197.43 TU/ML). The complete blood count
showed elevated white blood cell (WBC) levels of 10.63x10°, neutrophil count of 7.53x10°, elevated levels of C-reactive
protein (CRP) of 36.1 mg/L, erythrocyte sedimentation rate (ESR) of 58 mm/h and IgE of 119KU/L. The procalcitonin
(PCT), T lymphocyte and NK cell levels were normal, while the number of B lymphocytes at 66M/L was low (90 to 323M/
L). Virology tests indicated increased levels of cytomegalovirus IgG (18.68U/mL) and herpes simplex virus type I IgG
(573.48AU/mL), but Epstein-Barr and rubella virus were normal. Urinalysis was normal without proteinuria.

Imaging diagnosis using normal B ultrasound of liver, bile, pancreas, spleen and kidneys was normal. Chest and
abdominal computed tomography (CT) showed multiple enlarged lymph nodes in the retroperitoneum (Figure 1A), right
axilla and mediastinum (Figure 1B), the largest of which was 2.0 by 1.8 cm.

Figure 1 Computed tomography images. (A) swollen lymph nodes in the retroperitoneum (red arrow). (B) Swollen lymph node in right armpit (red circle). Swollen lymph
nodes in the mediastinum (blue triangle). (C) Magnification %20. Lymphoid follicular hyperplasia. (D) Magnification %100 high endothelial venules with angiogenesis,
infiltration of plasma cells and eosinophils, and localized fibrosis.
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Histopathological examination of lymph node biopsy tissue from the right neck revealed the lymph node structure is
preserved and the subcortical area is dominated by Lymphoid follicular hyperplasia (Figure 1C) with background
eosinophil deposition. The paracortical area between the germinal center and the follicles has marked high endothelial
venules with angiogenesis, infiltration of plasma cells and eosinophils, and localized fibrosis (Figure 1D).
Immunohistochemistry and molecular detection: a small amount of CD20+, CD21(+), PAX-5(part +), CD7(part +),
MUM-I(part +), CD3(+), CD30(-), and Ki-67 (40%). In situ hybridization showed EBER(-).

Gene scanning showed that lymphoma gene rearrangement correlation tests detected the presence of IGH A, IGH B,
IGH C, IGH D, IGH E, IGK A, IGK B, IGL, TCRB TubeA, TCRB TubeB, TCRB TubeC, TCRG TubeA and TCRG
TubeB, while TCRD was polyclonal.

Based on the above patient’s history and according to morphology, immunohistochemistry and molecular detection,
KD was diagnosed.

The patient was treated with Prednisone at a starting dose of 0.5mg/kg/day combined with methotrexate 10 mg/day
for 1 month, supplemented with calcium and folic acid.

Following that treatment, his laboratory analysis showed that ESR, CRP and IgE were reduced to normal and the
neck, axillary, and inguinal lymph nodes were undetectable on physical examination. Color ultrasound of neck, axilla and
groin showed no abnormality and no lymph node enlargement was detected.

Discussion

Kimura’s disease, also known as eosinophilic lymphogranuloma, is a rare granulomatous disease with unknown etiology
and chronic progression. Most of the reported lesions are asymmetrically distributed in the head and neck and 30 to 40%
of the cases also have regional lymphadenopathy.®®

This study reported a case of Kimura’s disease, characterized by systemic lymphadenopathy without facial and
salivary gland involvement, recent COVID-19 vaccination and extremely mild clinical presentation, and it was diagnosed
as Hodgkin’s lymphoma in the UK, which was easily misdiagnosed. After extensive literature review, this phenotype has
not been reported in the past.

The pathogenesis of KD remains a mystery, but known allergic reactions, candida infections, insect bites, eosinophil
and immunoglobulin E (IgE) disorders and alterations in systemic immune regulation are all considered potential causes
of KD. In recent years, increasing attention has been paid to the relationship between immune factors and KD, with
a previous study showing that the levels of IgE, type 2 helper T (Th2) cytokines such as interleukin-4, IL-5, IL-13 and
thymic stromal lymphopoietin (TSLP) are elevated in the peripheral blood or affected tissues of KD patients.” Some
cases of rare immune thrombocytopenic purpura (ITP) have been related to the deterioration of Kimura’s disease'® and
some scholars proposed that Kimura’s disease was related to adolescent temporal arteritis (JTA) and reviewed the
relevant literature. Forty-eight JTA cases were analyzed and six cases were found to have Kimura’s disease.
Histopathological examination showed marked eosinophilic infiltration with marked intimal hyperplasia and vascular
lumen narrowing.!" Watanabe believed that juvenile temporal arteritis was a manifestation of Kimura disease and
provided detailed pathological evidence to further demonstrate and clarify his views.'?

This patient had a clear history of Pfizer BioNTech COVID-19 vaccine prior to onset and had a long history of
staying up late at this stage. It is well known that vaccination and staying up late can affect the immune system in the
body, for example, T cells are induced to multiple viral proteins following infection and that T cells possessing anti- viral
signatures associated with safety and protection and can achieved by vaccination (13), which further confirmed that
immune factors may be involved in the pathogenesis of KD. But, on the other hand, the association of COVID-19
immunization with this disease is unclear because most people worldwide were vaccinated against COVID-19 (more than
60%). Therefore, the specific mechanism remains to be further studied.

The characteristics of Kimura disease are often confusing and overlap with other solid diseases, the most common of
which is angiolymphoid hyperplasia with eosinophilia (ALHE). Both diseases tend to affect the head and neck, presenting
clinically as subcutaneous masses with lymphoid infiltration, eosinophils and angioplasia, but ALHE occurs in middle-aged
women, presenting as multiple small papules or erythema nodules with pruritus. Kimura disease has renal involvement in
10 to 60% of patients with nephrotic syndrome,'® whereas ALHE rarely presents systemically.'*'> It was confirmed that
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KD and IgG4RD have overlapping clinical, pathological and immunohistological features and their correlation with
clinicopathological images are necessary for differential diagnosis. Overlapping features also suggest a close relationship
between KD and IgG4RD, which may represent various aspects of the fibroinflammatory disease spectrum.'® Other studies
used single-cell RNA sequencing, in situ sequencing and immunofluorescence polychromatic analysis to detect B cells,
T follicular (Tth) cells and infiltrating type 2 cells in the pathological tissues of patients with KD or IGG4-RD and found
that many LAG3+ Tth cells expressing il-10 were found in IGG4-RD patients, but Tfh cells of IL-13 were located in the
affected tissues of KD patients, showing that il-10 +LAG3+ Tth cells were distributed in the affected organs of IGG4-RD
patients. The KD patient tissues were also infiltrated by IL-13+ Tfh cells and type 2 immune cells.'’

These studies can help understand the pathogenesis of IGG4-RD and KD and at the same time improve clinical
differential diagnosis and diagnostic ability. Other differential diagnoses include reactive lymphadenopathy, Kikuchi
disease, hemangioma, lymphangioma, hemangioma, Mikulicz’s disease, lymphoma, and salivary gland tumors and
histopathology was required to differentiate the diagnosis.

Currently, KD has no standard diagnosis and treatment and various treatment methods have been reported, including
surgery, which is only suitable for localized lesions but the reporting rate of recurrence is still about 60%.'®
Chemotherapy, corticosteroids, cytotoxic drugs and monoclonal antibodies were the main medical treatment methods.
However, due to the disease, many patients were treated in different departments, so the drugs used (methotrexate,
leflunomide, azathioprine, cyclosporine, etc.) and dose were different.'* It is believed that with the understanding of
Kimura disease, biological agents will also be possible to become the main means to control the disease.** This patient
had systemic lymphadenopathy and was treated with prednisone combined with methotrexate to achieve satisfactory
results. This appears to be a promising treatment for KD patients with systemic damage, with tolerable adverse reactions,
low toxicity and no effect on quality of life.

This case had systemic lymphadenopathy. There was a clear history of Pfizer BioNTech COVID-19 and staying up
late for a long time, so the effects of immune system should be considered as a trigger for the development of KD. This
case demonstrates that that Kimura disease can involve multiple lymph node enlargement, not only in the head and face
or regional lymphadenopathy. Laboratory examination of eosinophils can be normal and biopsy of the lesion site is the
ultimate method to determine the nature of the lesion.

Consent Statement
The patient provided informed consent to publish their case details and any accompanying images.

Disclosure
The authors report no conflicts of interest in this work.
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