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Abstract

Objective: As a rare cause of fever and lymphadenopathy (especially in the
neck) in children, the purpose of this study is to explore the clinical characte-
ristics of histiocytic necrotizing lymphadenitis (HNL) in children and im-
prove the diagnosis and treatment of this disease. Methods: We retrospec-
tively collected the data of 6 pediatric patients with HNL diagnosed by lymph
node biopsy from 2012 to 2021 in department of pediatric, the affiliated
Changsha Central Hospital, Hengyang Medical School, University of South
China, including the clinical characteristics, laboratory examinations, imag-
ing findings and histopathological examinations, treatment and follow-up of
the patients and reviewed relevant literature. Results: All the patients were
Han girls, with no kinship with each other, and four cases were from rural
areas. The age of onset was from 7 to 14 years old, with durations ranged
from 1 week to 3 months. All children had cervical lymphadenopathy with
tenderness, five cases of fever, two cases of cough, one case of weight loss,
four cases of leukopenia, one case of liver impairment, one case of combined
bacterial infection of leukocytosis. All children underwent lymph node biopsy
and were diagnosed with HNL, four children were treated with anti-infection
before diagnosis, two children were treated with steroid therapy after diagno-
sis, and 1 case of weakened immune function was used immunoglobulin for
modulating immunity. All children improved and discharged, and no recur-
rence was observed until October 2021. Conclusion: In our study, the child-
ren with swollen lymph nodes in the neck were accompanied by tenderness
and fever as the main clinical manifestations, without specificity. Histopa-
thology and immunohistochemical examination by removing the affected
lymph nodes could confirm HNL. Most children had a good prognosis and
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long-term follow-up were required.
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1. Introduction

Histiocytic necrotizing lymphadenitis (HNL), also known as Kikuchi-Fujimoto
disease (KFD), is a rare benign and self-limiting disease. This disease was first
discovered in Japan in 1972 by Kikuchi and Fujimoto. The etiology and patho-
genesis are unknown [1]. According to researches in this field, the possible cause
of KFD is considered to be caused by viral infection or autoimmunity [2]. The
course of the disease ranges from a few weeks to several months. The main ma-
nifestations of HNL are fever, lymphadenopathy (mainly in the neck), leukope-
nia, and reports of atypical symptoms such as rash, headache, night sweats, weight
loss, and nervous system symptoms [3]. HNL is rare in the clinic, and there is no
specific clinical manifestations, imaging and laboratory results, so it is easy to be
misdiagnosed as upper respiratory tract infection, lymphadenitis, scrofula, malig-
nant lymphoma, infectious mononucleosis and autoimmunity diseases such as
systemic lupus erythematosus (SLE). Therefore, we collected the data of children
with HNL diagnosed in our hospital and studied in combination with relevant li-
terature to improve our understanding of the disease.

2. Material and Methods

We retrospectively collected the data of 6 pediatric patients with HNL diagnosed
by lymph node biopsy from 2012 to 2021 in department of pediatric, the affi-
liated Changsha Central Hospital, Hengyang Medical School, University of South
China, including the clinical characteristics, laboratory examinations, imaging
findings and histopathological examinations, treatment and follow-up of the pa-
tients and reviewed relevant literatures.

Statistical analyses: continuous variables were presented as mean and 95% CI
or median and interquartile range, while categorical variables were described

using sample counts and percentages.

3. Results

Among the 6 children, they were not related to each other. The age of onset was
from 7 to 14 years old, the median age of onset was 13 years old, the course of
illness varied from 1 week to 3 months, and the median time of onset was 10.5
days. Two of the 6 children had a history of cervical lymph node tuberculosis
confirmed by lymph node biopsy, and they completed regular and adequate an-
ti-tuberculosis treatment. Four cases had leukopenia, one case had liver damage

(increased alanine aminotransferase and aspartate aminotransferase), one case
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had leukocytosis combined Burkholderia cepacia, three cases had elevated eryt-
hrocyte sedimentation rate (ESR) without anemia or thrombocytopenia. All child-
ren underwent tuberculosis-related examinations (such as TST, AFB, GeneXpert
MTB/RIF, T-SPOT.TB) and those were negative. All children had Epstein-Barr
virus serological examination, one was positive and combined with adenovirus
infection. Four cases of autoimmune disease tests (such as antinuclear antibo-
dies, rheumatic factors) showed negative, and HIV examinations were all nega-
tive. Three cases of bone marrow puncture ruled out blood system diseases. Ul-
trasound of cervical lymph nodes in all children showed that cervical lymph
nodes were enlarged, some of which were combined with enlarged axillary, in-
guinal or abdominal lymph nodes. All children underwent lymph node biopsy
and were diagnosed with HNL, and 5 cases underwent immunohistochemistry
(the remaining 1 case was because our hospital had not yet implemented immu-
nohistochemistry technology at the time). (Figure 1: Histologic findings include
cortical or paracortical areas presenting varying degrees of coagulative necrosis
with abundant karyorrhectic debris, and a large number of different types of his-
tiocytes and immunoblasts surrounding the margin of necrotic areas. Immuno-
phenotypically, a predominance of T cells.) Four children were treated with an-
ti-infective treatment before diagnosis, two children were treated with steroid
therapy after diagnosis, including 1 case of oral prednisone and 1 case of intra-
venous methylprednisolone, and 1 case of weakened immune function was used
immunoglobulin for modulating immunity. All the children were improved and
discharged, and no recurrence occurred during follow-up. Detailed clinical cha-
racteristics were shown in Table 1, and laboratory informations were shown in
Table 2.

Figure 1. The pathology of the cervical lymph nodes. (A) (40x), Circumscribed
sheets of histiocytes were accompanied by detrital necrosis, and coagulation necro-
sis can be seen locally. (B) (400x), Histiocytes stain positive with myeloperoxidase
immunohistochemical stain. (C) (100x), in the xanthomatous phase of disease nu-
merous foamy histiocytes were seen without prominent necrosis. (D) (100x), CD3
and CD5 immunohistochemistry of tissue cells in the diseased area were positive.
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Table 1. Characteristics of KFD in six children.

Characteristic Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Age (years) 13 13 14 12 7 14
Gender Female Female Female Female Female Female
Residence zone Country Country City City Country Country
Fever Yes (a week) No Yes (2 days) Yes (8 days) Yes (12 days) Yes (a week)
. Yes 3kgina
Weight loss No No No No No
week)
Cough Yes No No Yes No No
Duration of
cervical lymph A week 3 months 9 days 8 days 12 days A month
node welling
Tuberculous
Past medical Tub 1 \ hadenitis,
a .me ted ubered OF? Health Health Health ympha 'em a Health
history lymphadenitis weakened immune
function
Enlarged Enlarged right Enlarged
. rratge . Enlarged right Enlarged left Enlarged left " a.rge 8 n atge
. bilateral cervical . . ) cervical lymph bilateral
Physical cervicallymph  cervical lymph  cervical lymph .
e lymph nodes, nodes, tenderness, cervical lymph
examination nodes, tenderness, nodes, nodes, .
tenderness, fixed, firm, skin nodes,
fixed, firm tenderness tenderness ]
fixed, firm temperature rise tenderness
Use antibiotics
. . Yes No Yes Yes Yes No
before diagnosis?
. Epstein-Barr Burkholderia
Infection or not No No No . . oo No
virus, adenovirus diminuta
Table 2. Laboratory results of KFD in six children.
Laborat P ¢ WBC HB PLT ESR
aboratory Parameter
i (x10°/L) (g/L) (x10°/L) (mm/h)
Range 1.56 - 15.78 83.00 - 135.00 72.00 - 432.00 14.00 - 85.00
Mean 5.22 111.80 207.83 37.40
Median 3.30 110.90 180.50 33.00

4. Discussion

Since Kikuchi-Fujimoto disease was first discovered in Japan, more and more

researchers have joined the research on this disease. Based on literature study,

among adults, HNL is predominantly female, with a ratio of 4:1 [4]. However,

studies on children find that the ratio of males is larger, with a ratio of 1.13:1,

and the average age of children range from 11 to 13.2 years [3]. The average age

in this study was similar with that reported in literatures but the subjects were all

girls, which might be due to the lack of comprehensiveness of the data.

There are currently two most common viewpoints of its etiology: viral infec-

tion and autoimmunity. HNL clinical manifestations and antibiotics are similar
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to viral infections. Posterior cervical lymphadenopathy (mainly unilateral and V
zone) and fever are the main clinical manifestations of KFD [5], and rare symp-
toms include weight loss, nausea, vomiting, rash, and upper respiratory symp-
toms [6] [7]. However, there was only one patient with viral infection in this
study, and there was no research on the direct relationship between viral infec-
tions and KFD [8] [9]. In addition, there are reports that KFD is related to many
autoimmune diseases, such as SLE, dry syndrome, Wegener granuloma, etc. [10]
[11]. The researchers find that HNL patients are mainly concentrated in Asia,
with certain genetic susceptibility. KFD enables T cells to induce immune res-
ponses to multiple antigens in gene susceptible individuals, and the study of KFD
patients find that they often carry human white blood cells DPA1 and DPBI of
the antigens (HLA) I alleles [12].

For most children with cervical lymphadenopathy, ultrasound is the best di-
agnostic tool because it has no radiation and is non-invasive. When the affected
lymph nodes are examined by ultrasound, hypoechoic foci are visible, and thick
and irregular hyperechoic rings are visible on the outside [10]. However, ultra-
sonography is of limited value in the internal necrosis of lymph nodes, but CT
scans can show extensive gross necrosis of diseased lymph nodes. The most com-
mon CT features of KFD in children are multiple, small, medium oval lymph
nodes and round lymph node clusters related to internal necrosis [13]. *F-FDG
PET/CT may be useful in assessing KFD severity [14]. In terms of laboratory
examination, children with KFD mostly showed decreased white blood cells and
neutrophil counts. In addition, some children had abnormal liver enzymes and
elevated ESR [3], which was consistent with the laboratory performance of child-
ren in this study. However, these manifestations are not specific.

As a self-limiting disease, most of KFD is currently diagnosed by histopathol-
ogy and immunohistochemical examination of the affected lymph nodes. In-
volved lymph nodes are usually isolated, solid, mobile, painful but not purulent.
Histologically, the lesions of the lymph nodes are mainly concentrated in the pa-
racortical area, the structure of the lymph nodes is missing, the necrotic foci
show a great deal of nuclear debris, and there are so-called crescent tissue cells.
Among the tissue cells, small lymphocytes, activated T cells and plasma cells can
be seen, and a large number of tissue cells accumulate at the edge of necrosis.
The isolated apoptotic cells are scattered in large tissue cells, mixed with cell de-
bris and nuclear dust. In addition, plasmacytoid dendritic cells (pDCs) and im-
munoblasts can also be seen, thromboangiitis are distributed around the necro-
sis. Among them, the obvious lack of neutrophils, eosinophils and plasma cells
are characteristic lesions and have great diagnostic value. The tissue cells in KFD
are positive for lysozyme, myeloperoxidase, CD68, CD163 and CD4. The lym-
phocytes in the lesion are mainly T cells, mainly CD8. Compared with CD4, there
are very few CD20-positive B cells [2] [10] [15]. A large number of CD8-positive
cytotoxic T cells in lymphoid follicles are related to FDC network changes. The
rich and distorted FDC network structure spans all morphological patterns,

which can be regarded as important supporting diagnostic evidence for KFD
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[16]. According to histological characteristics, the researchers find that KFD
can be divided into three histological patterns: hyperplasia, necrosis and xan-
thoma [17].

Patients can fully recover on their own within a few weeks to several months,
while cervical lymphadenitis can last for 6 months to 1 year. Approximately 3% -
4% of adults can relapse, but studies have found that children with KFD have a
higher recurrence rate of 42.4% [18]. Symptomatic and supportive treatment is
an effective means to relieve symptoms of persistent fever and pain, including
glucocorticoids, intravenous immunoglobulin, or hydroxychloroquine. Studies
have found that removing the affected lymph nodes is effective for treatment [3].
Most KFD patients quickly relieve their symptoms after taking glucocorticoids.
A small number of patients with severe illness or poor response to glucocortico-
ids can receive intravenous immunoglobulin [19] [20]. Hydroxychloroquine has
also been used in the treatment of KFD, which has a certain effect on some pa-
tients with refractory KFD, but there is no clear guidance on the dosage and
course of treatment [11]. The current research shows that the prognosis of child-
ren is usually better than that of adults. Although most patients with KFD have a
good prognosis, there are also a few that can develop into other diseases, such as
autoimmune hepatitis, SLE, Sjogren’s syndrome, hemophagocytic syndrome, mixed
connective tissue disease, etc. have been reported. Therefore, long-term follow-
up is required [21]. In a few cases, children with KFD may have neurological
complications, such as meningoencephalitis, cerebellar ataxia, and encephalitis
with central nervous system disease [22]. For patients with nervous system in-
volvement, it is necessary to control intracranial pressure and convulsions. The
sample size of this study is small, and the reference to children’s HNL is limited,

and the sample size needs to be expanded for further study.

5. Conclusion

As a rare disease, KFD has brought huge diagnostic challenges to clinicians. Due
to the lack of specific clinical manifestations, laboratory examinations and im-
aging findings, most children will receive treatment for diseases such as anti-
infection and anti-tuberculosis before diagnosis. What’s more, KFD is diagnosed
by histopathology and immunohistochemical examination of the affected lymph
nodes, and the removal of the affected lymph nodes has a therapeutic effect. Due
to the self-limiting nature of the disease, most children have a good prognosis,

but required long-term follow-up.
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