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Objective: As of date, Kimura disease (KD) has an unclear etiology, no accepted diagnostic standard, and no definite treatment regimen. In this study, clinical and pathological laboratory characteristics and treatment regimens of patients with KD with different tumor sizes and status of tumor recurrence were analyzed. This was performed to identify the factors, which determine tumor size and recurrence, and to identify effective treatment methods for patients with KD.

Methods: A total of 33 hospitalized patients with a definite diagnosis of KD were enrolled in this study.

Results: There were 15 patients (45.5%) with a maximum tumor diameter of <3 cm. There were no statistically significant differences in age, gender, clinical symptoms, lesion sites, laboratory indicators, and treatment regimens among patients with a maximum tumor diameter <3 cm or ≥3 cm (P > 0.05). Among the 25 patients who completed the follow-up, there were 18 patients (72%) who had a recurrence of KD. There were no statistically significant differences in age, gender, clinical symptoms, the maximum tumor diameter, lesion sites, laboratory indicators, and initial treatment regimens between patients with or without the recurrence of KD (P > 0.05). There was a statistically significant difference in systolic blood pressure (SBP) between patients with or without the recurrence of KD (P < 0.05). All patients who received only surgical treatment had disease recurrence, 33.3% of patients who received prednisone therapy had no disease recurrence, and 37.5% of patients who received combination therapy showed recurrence.

Conclusion: The current study summarized clinical manifestations, pathological features, laboratory indicators, and treatment regimens of patients with KD. There were no significant differences in these aspects among patients with different tumor sizes, and there was no significant difference in these aspects except in the SBP between patients with or without the recurrence of KD, indicating that SBP is a significant clinical factor affecting disease recurrence in patients. Combination therapy with prednisone was found to be superior to surgical treatment.
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INTRODUCTION

Kimura disease (KD) is a benign, chronic inflammatory granuloma, also known as an eosinophilic lymphoid granuloma. It manifests mainly through progressive enlargement of a painless mass and is accompanied by the increased levels of eosinophils and immunoglobulin E (IgE) (1). As it is a rare disease in clinical practice, KD has an unknown etiology and unclear pathogenesis. It is difficult to distinguish KD from other types of inflammation, hemangiomas, and tumors, causing high rates of misdiagnosis. The treatment of KD is poor, and its recurrence rate is relatively high, which affects the quality of life and health of patients. A retrospective analysis of 25 patients with KD found that 60% of patients who received surgical treatment and 50% of patients who received drug treatment showed disease recurrence (2). The clinical manifestations, pathological features, laboratory characteristics, and treatment regimens of patients with KD related to tumor size and recurrence have been rarely reported in the previous studies. In the current study, clinical, pathological, and laboratory characteristics and treatment regimens of patients with KD with different tumor sizes and status of tumor recurrence were analyzed to identify factors influencing tumor size and recurrence and to identify reasonable and effective treatment methods in patients with KD.



MATERIALS AND METHODS


Study Subjects

A total of 33 patients hospitalized with a definite diagnosis of KD were admitted to the Chinese People's Liberation Army (PLA) General Hospital from December 2003 to May 2019 (2). KD is clinically diagnosed as a benign and chronic inflammatory granuloma that manifests through progressive enlargement of a painless mass, eosinophil infiltration, and IgE elevation (1). The inclusion criteria were as follows: (1) definite KD diagnosis and local mass and (2) available clinical data and treatment regimens. Patients were excluded based on the following criteria: (1) those who could not cooperate with treatment regimens and (2) those who could not make timely visits to the hospital. The current study was approved by the Ethics Committee of the Chinese PLA General Hospital (Beijing, China). Written consent was obtained from each participant.



Data Collection

Clinical characteristics, such as age, gender, and clinical symptoms, were collected based on standard procedures through in-person interviews by a well-trained research team from the Chinese PLA General Hospital. Weight was measured using a digital scale, and height was measured using a wall-mounted measuring tape, with patients wearing light clothes and no shoes. Body mass index (BMI) was calculated as weight (kg) divided by height squared (m2). Blood pressure was measured on the right arms of the participants with a calibrated desktop sphygmomanometer (Yuwell Medical Equipment and Supply Co., Ltd., Jiangsu, China). Appropriate cuff sizes were determined based on arm circumference. Participants sat in a chair for 5 min with their feet on the floor and their right arm supported at heart level. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were recorded at the first and fifth Korotkoff sounds. Samples of venous blood were routinely drawn by venipuncture and delivered to the Department of Biochemistry, Chinese PLA General Hospital. Qualified technicians who performed laboratory analyses were blinded to the clinical data. Ultrasound examination was performed to determine the diameter of the local mass. Pathological biopsy, hematoxylin-eosin staining, and immunohistochemical method were performed to determine histopathological changes, molecular markers and give a clear diagnosis of the local mass. Patients were contacted at regular intervals through a phone call and brought to our hospital to complete the 1-year follow-up. Follow-up could not be performed for eight patients; consequently, they were excluded from the study. A total of 25 patients completed the follow-up and received corresponding management.



Statistical Analyses

Continuous data were expressed as mean and SD and compared between the two groups using Student's t-test. Categorical data were expressed as percentages and compared between the two groups with a Chi-squared test. P < 0.05 was considered statistically significant. Statistic Package for Social Science version 22 software was used for the statistical analyses.




RESULTS

Among the 33 patients in the current study, there were 28 males (84.8%) and five females (15.2%) aged 8–74 years with an average age of 39 years. The main lesions were either a painless soft tissue mass or a lymph node enlargement. There were six cases (18.2%) that involved a single region and 27 cases (81.8%) that involved multiple regions. The maximum tumor diameter upon performing an ultrasound ranged from 1.5 to 10 cm, with an average of 4.04 cm. There were 15 patients (45.5%) with a maximum tumor diameter <3 cm and 18 cases (54.5%) with a maximum tumor diameter ≥3 cm. As shown in Table 1, there is no statistically significant difference in age, gender, BMI, SBP, DBP, heart rate, clinical symptoms, lesion sites, and laboratory indicators between patients with a maximum tumor diameter of <3 cm or ≥3 cm (P > 0.05).


Table 1. Clinical features, laboratory indicators, and initial treatment regimens in patients with Kimura disease and different diameters of tumors.
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All patients had characteristic pathological manifestations, such as inflammatory cell proliferation and infiltration, extensive lymphoid follicle-like structures, a large number of eosinophilic granulocyte infiltration, formation of eosinophilic microabscesses, the proliferation of postcapillary venules, and varying degrees of fibrosis (Figures 1A,B) (3). Immunohistochemical results showed that the IgE positive rate was 27.3% (nine patients), IgG4 positive rate was 15.2% (five patients), Kappa positive rate was 6.1% (two patients), and Lambda positive rate was 3.0% (one patient). Other immunohistochemical markers are shown in Table 2. There were 18 patients (54.5%) who received only surgical treatment and seven patients (21.2%) who received only prednisone therapy. There were eight patients (24.3%) who received combined treatment, i.e., one patient (3.0%) who received surgery + prednisone, one patient (3.0%) who received surgery + prednisone + radiotherapy (15–20 gy), one patient (3.0%) who received surgery + radiotherapy (15–20 gy), one patient (3.0%) who received surgery + methotrexate + prednisone, one patient (3.0%) who received prednisone + cyclophosphamide + gamma globulin (20 mg, 3 d), and 3 patients (9.1%) who received prednisone + cyclophosphamide. There was no statistically significant difference in treatment regimens between patients with a maximum diameter of tumor <3 cm or ≥3 cm (P > 0.05).
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FIGURE 1. A 55-year-old woman with clinical features and pathological manifestations showing extensive lymphoid follicle-like structures and a large infiltration of eosinophilic granulocytes (A,B), and local mass in the neck (C). After receiving prednisone + cyclophosphamide, her tumor became smaller but as prednisone gradually decreased, the size of her tumor slightly increased. After receiving local radiotherapy again, this patient was suffering from pulmonary infection 3 months later and finally died due to multiple organ failure.



Table 2. Positive rate of immunohistochemical molecules in Kimura disease.
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Among the 25 patients who completed the follow-up, there were 18 patients (72%) with a recurrence of KD. As shown in Table 3, there are no statistically significant differences in age, gender, BMI, DBP, heart rate, clinical symptoms, the maximum diameter of tumor, lesion sites, laboratory indicators, and initial treatment regimens between patients with or without recurrence of KD (P > 0.05). There was a statistically significant difference in SBP between patients with or without recurrence of KD (P < 0.05). All patients who received only surgical treatment had disease recurrence, 33.3% of patients who received prednisone therapy had no disease recurrence, and 37.5% of patients who received combination therapy showed recurrence. There was no statistically significant difference in the initial treatment regimen between patients with or without tumor recurrence (P > 0.05). The tumor of one patient became smaller after a long-term treatment with prednisone + cyclophosphamide. However, the tumor slightly increased in size after prednisone levels eventually decreased. After receiving local radiotherapy again, this patient was suffering from a severe pulmonary infection 3 months later and finally died owing to multiple organ failure (Figure 1C). Another patient underwent pathological biopsy and immunohistochemical analysis after the recurrence of the tumor so as not to exclude the possibility of transformed or combined lymphoma.


Table 3. Characteristics of patients with Kimura disease with or without recurrence.
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DISCUSSION

Kimura disease was reported by Kimura from southern Japan, with unclear etiology and pathogenesis (4). KD may be related to injured body tissue, disordered immune system, virus infection, tuberculosis (TB) infection, and hypersensitivity reactions (5–7). In the current study, four patients had a history of pulmonary infection, TB, and hepatitis B before the diagnosis of KD. The diseases in these cases were not found to be in the active stage. However, considering the chronic carrying course of these diseases, it cannot be concluded that the onset of KD was not due to the low-toxicity state of these diseases. Owing to the limited data in this study and the lack of statistical significance from big data, it is necessary to further explore whether infectious factors have a certain significance in the etiology and pathogenesis of KD.

There is no internationally recognized standard for the diagnosis of KD. Based on the existing studies, a comprehensive diagnosis of KD should be made according to clinical features, laboratory examination, and pathological features. KD is characterized by eosinophilic granulocyte infiltration and elevated IgE levels. There was an IgE positive rate of 27.3% in the current study. Thus, identifying eosinophilic lymphoid granuloma after the histopathological examination is crucial for diagnosing KD. In the current study, all patients with KD had characteristic pathological manifestations, such as inflammatory cell proliferation and infiltration, extensive lymphoid follicle-like structures, a large infiltration of eosinophilic granulocytes, formation of eosinophilic microabscesses, proliferation of postcapillary venules, and various degrees of fibrosis. Besides, it should be noted that there was an IgG4 positive rate of 15.2% in the current study. However, it is not clear whether KD is related to IgG4-related diseases (IgG4-RD). Previous studies have found clinical and pathological similarities between patients with KD and 27 published cases of IgG4-RD (8, 9). Pathological manifestations of IgG4-RD are plasmacyte infiltration, thrombophlebitis, or typical fibrosis, accompanied by elevated IgG4 levels. Owing to the limited data at present, it is very difficult to distinguish between KD and IgG4-RD, and their relationship needs to be explored in the future.

The recurrence rate of KD is about 60–80%, based on the previous literature (5). Our findings are consistent with the abovementioned recurrence rate, as the current study found that the recurrence rate was 72% (18/25) in the 25 patients for whom follow-up was completed. The current study identified that the SBP in the recurrent group was significantly different from that in the non-recurrent group, suggesting that SBP might be a key protective factor for the recurrence of KD. The higher the SBP is, the lower the risk of recurrence. The relationship between SBP and KD recurrence is worthy of further exploration through a multi-center study with more data. The pathomechanisms for the relationship between the higher SBP and the lower risk of recurrence are unclear and should therefore be clearly researched in further studies. The current study also found that there were no statistically significant differences in the maximum tumor diameter between the recurrent and non-recurrent groups, but the maximum tumor diameter in the recurrent group was still relatively larger than that in the non-recurrence group. This finding needs to be clarified by further studies with larger sample sizes. In the current study, one patient was suffering from a severe and unmanageable pulmonary infection and finally died due to a multiple organ failure. Pathological biopsy and immunohistochemical analysis did not rule out complications or transformation to lymphoma in patients after the recurrence of the tumor. One patient in this study showed complications, such as pulmonary infection and multiple organ failure, which reminds us that even if literature shows that KD has a relatively good prognosis (6–8), there is still a need to keep a watchful eye on the risk of transformation to malignant tumors and development of KD as a consequence of other diseases.

At present, there is no consensus on the treatment options for patients with KD. Surgical resection is often applied as the first choice for the treatment of single focal tumors. Other treatment methods are oral drug administration and radiotherapy (6–8). Oral prednisone and immunosuppressants might be effective for KD, and long-term maintenance therapy could prevent the recurrence of KD (10). Patients were prone to recurrence after the reduction or withdrawal of prednisone. In the current study, although there was no statistically significant difference in initial treatment regimens between patients with and without the recurrence of tumor, it suggested that prednisone and its combined therapy may be superior to surgical treatment alone in preventing the recurrence of KD. Some studies support the claim that a small dose of local radiotherapy provided a more effective treatment for KD (11). Simple surgical treatment has no obvious advantage compared with single radiotherapy for controlling local recurrence. A meta-analysis study found that only after surgical treatment, KD had a 5 times higher risk of recurrence compared to those undergoing radiotherapy after the operation (7). In other words, surgical treatment combined with postoperative radiotherapy has a lower risk of recurrence than surgery alone or radiotherapy alone. Studies have also found that patients with KD who received a single cycle of prednisone therapy as an initial treatment regimen had a high recurrence rate after the reduction or withdrawal of prednisone, and it was necessary to additionally administer radiotherapy after the recurrence of the tumor (12). It has been reported previously that combination therapy is superior to any individual treatment regimen (12). The current study found that prednisone remains the cornerstone of treatment for patients with KD, regardless of whether it is combined with other therapies. It is suggested that patients with KD should take prednisone as the basis of treatment and choose surgical treatment and postoperative combined immunosuppressor therapy to further control the progression and recurrence of KD. Based on the condition and tolerance of the patience, combined immunosuppressor therapy or local radiotherapy could be chosen after surgery.

The current study has both advantages and limitations. This study examined as many as 33 cases of KD, a very rare disease. Since diagnostic criteria and therapeutic methods are not fully understood in this disease, the current study may help to provide significant clinical data. However, the sample size of this study is limited, especially for the patients who are included in the follow-up.



CONCLUSIONS

As of date, KD has an unclear etiology, no accepted diagnostic standards, and no definite treatment regimens. Treatment is mainly guided by the published literature and clinical experience. The current study summarized clinical manifestations, pathological features, laboratory indicators, and treatment regimens of patients with KD. We found that there were no significant differences in these aspects among patients with different tumor sizes and no significant difference in these aspects except in the SBP between patients with or without recurrence of KD, indicating that SBP is a significant clinical factor affecting disease recurrence. Combination therapy with prednisone was found to be superior to the surgical treatment. This study provides valuable insight for clinical doctors in the intervention of risk factors and selection of treatment regimens for KD, with the potential to promote better prevention, diagnosis, and treatment of disease recurrence.
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Pathological biopsy and immunohistochemical methods were applied to determine the positive rate of the molecular mark of local mass.
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