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with aseptic meningitis or encephalitis
in children: a case-control study
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Abstract

Background This study was performed to summarize the clinical and laboratory features of children with Kikuchi-
Fujimoto disease concurrent with aseptic meningitis or encephalitis.

Methods A case-control study of children diagnosed with Kikuchi-Fujimoto disease at Beijing Children’s Hospital
from January 2015 to December 2023 was conducted to determine the characteristics of the disease when
concurrent with aseptic meningitis or encephalitis.

Results Our cohort of 64 cases of Kikuchi-Fujimoto disease included 16 children with central nervous system
involvement and 48 controls. Among the 16 affected children, the male: female ratio was 1.7:1.0. The age at

onset ranged from 3 to 13 years, with a median age of 8 years. All 16 cases had fever, 15 had cervical lymph node
tenderness, 11 had headache, and 14 showed decreased white blood cell counts in routine blood tests. Imaging of
the head revealed abnormalities in 11 cases, specifically leukoencephalopathy with mostly bilateral involvement.
Cervical lymph node tenderness, headache, confusion, convulsions, and elevated C-reactive protein were significantly
associated with Kikuchi-Fujimoto disease concurrent with aseptic meningitis or encephalitis (p < 0.05). There was also
a significant difference in lactate dehydrogenase levels between children with and without central nervous system
involvement (575.8+221.3 vs. 4400+ 163.1 U/L, p=0.014).

Conclusions For children with Kikuchi-Fujimoto disease, careful evaluation for central nervous system involvement

is warranted when cervical lymph node tenderness, elevated C-reactive protein, or elevated lactate dehydrogenase is
present. In children presenting with aseptic meningitis or encephalitis, Kikuchi-Fujimoto disease should be considered
as a differential diagnosis.
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Background

Kikuchi-Fujimoto disease (KFD), also known as histio-
cytic necrotizing lymphadenitis, is a self-limiting condi-
tion [1]. The cause of KFD remains unknown [2]. While
earlier reports have suggested KFD predominantly affects
female patients, more recent studies have shown similar
or even lower rates in women than in men [3]. Common
clinical signs and symptoms include lymphadenopathy,
fever, rash, joint pain, weakness, and enlargement of the
liver and spleen. KFD can lead to various complications,
such as systemic lupus erythematosus and arthritis [4]. It
may also involve the central nervous system (CNS), pre-
senting as aseptic meningitis, encephalitis, and related
conditions [5]. The clinical manifestations of KFD are
diverse, and individual signs and symptoms are nonspe-
cific. Cases involving the CNS are rarely reported, which
can lead to misdiagnosis, missed diagnosis, or delayed
diagnosis. Therefore, the aim of this paper is to retro-
spectively summarize the clinical characteristics of chil-
dren admitted to Beijing Children’s Hospital with KFD
involving the CNS and thus provide a reference for early
clinical recognition and accurate diagnosis.

Materials and methods

We conducted a case-control study of children admit-
ted to Beijing Children’s Hospital, China, from 1 January
2015 to 31 December 2023. Cases were defined as chil-
dren who had KFD concurrent with aseptic meningitis
or encephalitis. The inclusion criteria were an age of 29
days to 18 years, a histopathological diagnosis consistent
with histiocytic necrotizing lymphadenitis based on cer-
vical lymph node biopsy, the presence of neurological
symptoms or signs, and cerebrospinal fluid (CSF) abnor-
malities or abnormal findings on cranial magnetic reso-
nance imaging (MRI). Additionally, three controls were
randomly selected for each case, matched by sex, age,
and admission date (within 7 days of the case’s admission
date). Controls were defined as children who had KFD
without aseptic meningitis or encephalitis.

The children’s clinical information was obtained from
the hospital’s medical record system. General data (sex,
age, and time of onset) and clinical characteristics (clini-
cal manifestations, laboratory results, etiological find-
ings, and medication use) were collected. Descriptive
statistics were presented as mean or median for con-
tinuous variables and as frequency (percentage) for cat-
egorical variables. Continuous variables between two
groups were compared using the Mann—Whitney test
for nonparametric data or the independent t-test for
parametric data, as appropriate. Factors associated with
KFD concurrent with aseptic meningitis or encephalitis
were identified through univariate analysis. A p-value of
<0.05 was considered statistically significant. Statistical
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analyses were performed using SPSS 25.0 software (IBM
Corp., Armonk, NY, USA).

Results

Of the 16 patients who met the case criteria for our study,
we identified matched controls, resulting in a total of 64
study participants (16 cases and 48 controls). All 16 cases
of KFD concurrent with aseptic meningitis or encephali-
tis were diagnosed with histiocytic necrotizing lymphad-
enitis by cervical lymph node biopsy. Among them, there
were 10 male and 6 female, yielding a male: female ratio
of 1.7:1.0. The age at onset ranged from 3 to 13 years,
with a median age of 8 years. All 16 cases presented with
fever; 15 had cervical lymph node tenderness, 6 had a
rash, and 1 had joint pain. Regarding CNS involvement,
10 cases were diagnosed with aseptic encephalitis and 6
with aseptic meningitis. Headache occurred in 11 cases,
confusion in 6, and convulsions in 5. One patient exhib-
ited neck stiffness. The interval between lymph node
enlargement and onset of CNS symptoms ranged from 2
days to 8 weeks. The duration of CNS clinical manifesta-
tions lasted from 1 to 11 weeks (Table 1). In laboratory
tests, 14 of the 16 children had decreased white blood
cell counts. Nine cases had an elevated C-reactive pro-
tein (CRP) concentration, and 14 cases had an increased
erythrocyte sedimentation rate (ESR). Ten cases had ele-
vated CSF cell counts, primarily monocytes. CSF glucose
was decreased in 4 cases, protein was increased in 10,
and intracranial pressure was elevated in 4. CSF pathogen
testing—including Epstein—Barr virus, cytomegalovirus,
herpes simplex virus, enterovirus, and other pathogenic
nucleic acid tests—was negative. Cranial MRI results
were available for all 16 patients; 11 showed abnormali-
ties, specifically leukoencephalopathy with mostly bilat-
eral involvement, scattered lesions, and predominant
involvement of the frontoparietal white matter (Table 2).
Of the 16 patients, 11 received glucocorticoid therapy
and 10 received intravenous immunoglobulin therapy.
Recurrence occurred in two cases, and no recurrence or
sequelae were observed in the remaining cases.

In total, 48 cases of KFD without aseptic meningitis or
encephalitis were diagnosed with histiocytic necrotizing
lymphadenitis by cervical lymph node biopsy. Among
them, there were 33 male and 15 female children, yield-
ing a male: female ratio of 2.2:1.0. The age at onset ranged
from 5 to 13 years, with a median age of 10 years. All 48
cases presented with fever; 30 had cervical lymph node
tenderness, 6 had a rash, and none reported joint pain. In
laboratory tests, 23 cases showed decreased white blood
cell counts. Eight cases had an elevated CRP concentra-
tion, and 30 cases had an increased ESR. Seven patients
received glucocorticoid therapy, and two were treated
with intravenous immunoglobulin. Recurrence occurred
in eight cases; no recurrence or sequelae were observed
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in the remaining cases. Table 3 presents risk factors for
UUEUUUUUUUUUUUU KFD concurrent with aseptic meningitis or encephali-
tis as identified by univariate analysis. Cervical lymph
PR ok node tenderness, headache, confusion, convulsions, and
elevated CRP were significantly associated with CNS
involvement (p<0.05). Additionally, there was a signifi-
cant difference in lactate dehydrogenase (LDH) levels
between patients with and without CNS involvement
(575.8+221.3 vs. 440.0 £ 163.1 U/L, p=0.014).

IVIG  Outcome

Steroids
therapy

duration
(weeks)

CNS

Kernig's
signs

Discussion

KED is a benign disease of unknown etiology, most com-
monly seen in Asian countries and rarely reported in
Western countries [6]. Its clinical manifestations are var-
ied and lack specific symptoms or signs. CNS involve-
ment in KFD is rare and often misdiagnosed as other
neurological disorders [7]. Neurological complications
such as aseptic meningitis, cerebellar ataxia, and mono-
neuritis multiplex occur in approximately 5% of cases [8].
In this study, children with KFD concurrent with asep-
tic meningitis or encephalitis ranged in age from 3 to
13 years and were predominantly male. The main clini-
cal features included fever, cervical lymph node swell-
ing and tenderness, and leukopenia. Headache was the
most prominent symptom in cases with CNS involve-
ment. Cervical lymph node tenderness, headache, con-
fusion, convulsions, and elevated CRP were significantly
associated with KFD concurrent with aseptic meningitis
or encephalitis, and LDH levels were also significantly
higher in these patients than in those without CNS
involvement. Clinicians should carefully assess for neu-
rological symptoms and promptly perform CSF analysis
and cranial imaging to facilitate early diagnosis and pre-
vent delays in treatment.

Consistent with previous research [9], CSF examina-
tion in cases of KFD concurrent with aseptic meningitis
or encephalitis was largely sterile. In this study, 62.5% of
cases showed increased CSF cell counts, predominantly
mononuclear cells, and all CSF etiology tests were nega-
tive. Aseptic meningitis is the most commonly reported
neurologic complication of KFD [10]. Head imaging
changes were observed in 68.8% of cases, primarily pre-
senting as leukoencephalopathy with mostly bilateral
involvement. One report described brain MRI findings
of extensive T2-weighted hyperintensity, focal diffusion
restriction, and microhemorrhages within the deep gray
nuclei and surrounding white matter [11]. Previous stud-
ies have also noted CNS involvement manifesting as mul-
tiple peripheral neuropathy, hemiparesis, and brachial
plexus injury [12, 13], although such findings were not
observed in the cases from this study, warranting further
attention.

KFD concurrent with aseptic meningitis or encepha-
litis typically occurs 2 to 3 weeks after the onset of

Neck
stiffness

Convulsions

CNS clinical manifestations
Confusion

Headache

Interval*(weeks)

Arthrodynia
2 days

Tenderness of the cervical lymph nodes  Rash

Fever

Gender/age(years)

M/7
F/5
M/6
M/10
M/11
M/9
M/13
F/6
M/6
F/13
F/12
M/12
M/8
F/8
F/8
M/3
CNS, central nervous system; IVIG, intravenous immunoglobulin; M, male; F, female; C, cure; R, relapse; *, interval between development of enlarged lymph nodes and appearance of CNS symptoms;—, absent; +, present

Table 1 Clinical features of 16 children with KFD concurrent with aseptic meningitis or encephalitis

Number of patients
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Table 3 Patients with KFD with and without aseptic meningitis or encephalitis
KFD With Aseptic Meningitis or En- KFD Without Aseptic Meningitis or P
cephalitis (n=16) Encephalitis (n=48)
Epidemiologic features
Age, yr 8.0(6.0-11.8) 10.0(7.0-12.0) 0470
Male sex 11(68.8) 33(68.8) 1.000
Clinical features
Fever (>39°C) 13(81.3) 39(81.3) 1.000
Cervical lymph node tenderness 15(93.8) 30(62.5) 0.032
Headache 11(68.8) 2(4.2) 0.000
Confusion 6(37.5) 0 0.000
Convulsions 5(31.3) 0 0.000
Cutaneous rash 6(37.5) 6(12.5) 0.064
Arthralgia 1(6.3) 0 0.250
Hepato-Splenomegaly 0 2(4.2) 1.000
Laboratory features
Leukopenia 14(87.5) 23(47.9) 0.062
Increased CRP 9(56.3) 8(16.7) 0.002
Increased ESR 14(87.5) 30(62.5) 0.062
Elevated liver enzymes 4(25.0) 15(31.3) 0.874
Treatment
Corticosteroids 11(68.8) 7(14.6) 0.000
IVIG 10(62.5) 2(4.2) 0.000

Data are presented as n (%) or median (Q1-Q3)

KFD, Kikuchi-Fujimoto disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IVIG, intravenous immunoglobulin

lymphadenopathy, while meningitis as the initial symp-
tom of KFD is rare. The course of KFD with CNS involve-
ment usually lasts 2 to 3 weeks, although durations of 2
to 4 months have also been reported [14]. In this study,
the interval between lymph node enlargement and the
appearance of CNS symptoms ranged from as little as 2
days to as long as 8 weeks. The duration of CNS clinical
manifestations ranged from 1 to 11 weeks.

KED is thought to be mediated by an aberrant type I
interferon response, likely driven by plasmacytoid den-
dritic cells and T cells [15]. Evidence of Cls deficiency in
a patient with KFD further supports the role of comple-
ment abnormalities in the disease’s pathogenesis [16].
Additionally, one study suggests that the encephalitis
complication of KFD may be autoimmune in nature and
mediated by cytotoxic T cells [17].

Because of the rarity of the disease, there are no estab-
lished consensus guidelines for its treatment. Mild cases
are generally believed to respond well to antipyretics
and nonsteroidal anti-inflammatory drugs alone, while
corticosteroids are considered necessary for extranodal
manifestations such as aseptic meningitis [9]. One study
reported that among 41 cases of KFD with aseptic men-
ingitis, 24 patients received steroid therapy, with 79%
achieving full recovery [14]. As shown in Table 3, among
the 16 patients with KFD and CNS involvement in this
study, 11 received steroid therapy, and the prognosis was
favorable in most cases, with the exception of 2 instances
of recurrence.

This study had two main limitations: it was retrospec-
tive in nature, and no further analysis of pathogenesis
was performed.

Conclusions

For children with KFD, clinicians should be alert to the
possibility of CNS involvement when lymph node ten-
derness, elevated CRP, or elevated LDH is present. In
cases of aseptic meningitis or encephalitis in children,
KEFD involving the CNS should be considered as a differ-
ential diagnosis.

Abbreviations

CNS  Central nervous system

CRP C-reactive protein

ESR Erythrocyte sedimentation rate
CSF Cerebrospinal fluid

KFD  Kikuchi-Fujimoto disease

LDH  Lactate dehydrogenase

MRI Magnetic resonance imaging
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