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ABSTRACT

Background: We propose a subtyping system for Kikuchi disease based on chief complaints and fever status.
Methods: A chart review of 388 patients diagnosed with Kikuchi disease.

Results: The subtypes afebrile lymphadenopathy (aLAP), febrile lymphadenopathy (FebLAP), and febrile
accounted for 68 %, 18 %, and 14 % of cases, respectively. aLAP patients were older (median 26 years), pre-
dominantly female, had fewer laboratory abnormalities, and a lower recurrence rate (5 %). In contrast, the
febrile type included younger patients (median 17 years), predominantly male, with more laboratory abnor-
malities and a higher recurrence rate (20 %). FebLAP exhibited intermediate characteristics. Otolaryngology had
the highest number of patients (272, 70 %), mainly with aLAP, typically diagnosed via outpatient needle biopsy,
with a short follow-up duration. Infectious disease specialists (adult and pediatric) managed 67 patients (17 %),
often encountering the febrile type, with patients frequently seen in the emergency room or hospitalized,
diagnosed via surgical biopsy, and followed up more intensively and over longer periods. Approximately 9 % of
patients were referred to rheumatology; these patients more frequently used disease-modifying antirheumatic
drugs and steroids and were followed for an extended duration. From 2005 to 2022, the incidence of Kikuchi
disease has doubled, driven by otolaryngologists’ aggressive use of ultrasound-guided core needle biopsy to
diagnose more aLAP cases.

Conclusions: Patients of different subtypes exhibit distinct characteristics, including demographic and laboratory
data, recurrence rates, medical-seeking behaviors, diagnostic methods, treatments, and follow-up approaches,
underscoring the clinical significance of this subtyping system. Changes in biopsy methods have led to the
diagnosis of more aLAP cases.

1. Introduction

The diagnosis relies on histopathological examination. This exami-
nation reveals necrotizing lymphadenitis characterized by karyorrhexis,

Kikuchi disease (Kikuchi-Fujimoto disease) is a form of benign
lymphadenopathy.' . It is believed to involve immune responses’”’
triggered by infections,® vaccines,”'? and other factors in genetically
predisposed individuals.'"'?. Numerous studies have strongly associ-
ated it with autoimmune diseases. >3,

Clinical manifestations typically include fever and cervical lymph-
adenopathy, along with nonspecific symptoms such as fatigue.' 31518,
Common laboratory findings include abnormal blood cell counts,
elevated erythrocyte sedimentation rate (ESR), lactate dehydrogenase
(LDH), C-reactive protein (CRP), liver enzymes, and positive
anti-nuclear antibodies (ANA).!~>1517,

increased plasmacytoid dendritic cells, and myeloperoxidase-positive
macrophages.>?% 23,

Kikuchi disease is typically self-limiting, often resolving spontane-
ously within months.' ®. Apart from observation, various treatment
methods have been reported, including steroids, non-steroidal anti-in-
flammatory drugs (NSAIDs), acetaminophen, antibiotics, hydroxy-
chloroquine, etc., either as monotherapy or in combination. 2.

Recurrence occurs in a subset of patients,l 314-19,2425 with timing
varying from months to years.!* 61819 The differences in recurrence
rate and timing may be due to the lack of a consensus definition for
recurrence. Efforts to identify risk factors for recurrence have yielded
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inconsistent results without established criteria for patient
stratification, 16192425,

Currently, the histological subtyping categorizes Kikuchi disease into
proliferative, necrotizing, and xanthomatous types.**%?°. However, its
clinical significance lacks empirical validation.>".

This study introduces a practical subtyping approach based on clin-
ical presentations—specifically, fever and neck mass—to classify pa-
tients into three distinct groups: febrile, febrile lymphadenopathy
(FebLAP), and afebrile lymphadenopathy (aLAP). This classification
aims to differentiate patient groups with unique medical-seeking be-
haviors and diagnostic pathways, reflecting common clinical scenarios
in Kikuchi disease. To validate this approach, we analyzed clinical data
from 388 Kikuchi disease patients.

2. Methods
2.1. Patients

We searched the surgical pathology archives for neck lymph node
specimens of Kikuchi disease diagnosed from 2005 to 2022. Patients
with systemic lupus erythematosus were excluded as cases mimicking
Kikuchi disease.>?°2%,

2.2. Pathological review

Histopathological slides were reviewed to confirm the Kikuchi dis-
ease diagnosis. C4d immunohistochemical staining results were
extracted from the pathological reports.”’.

2.3. Clinical history

We reviewed medical records before December 2023 for age at the
time of biopsy, sex, chief complaint, and fever status. We documented
medical encounters, including the department visited, biopsy method,
medications, follow-up interval and duration.

Lymphadenopathy before or after the diagnosis of Kikuchi disease,
with an interval exceeding one year, was recorded as previous or
recurrent lymphadenopathy. Regarding recurrence, we did not consider
biopsy results, as false negatives due to sampling errors are inevitable,”
and some patients clinically suspected of Kikuchi disease recurrence do
not undergo a second biopsy. Lymphadenopathy caused by specific
etiologies, such as malignancy or tuberculosis, was not classified as
recurrent lymphadenopathy. However, conditions like viral infections
or autoimmune diseases, which are known to be associated with Kikuchi
disease,»>8 10131430 were included as recurrent lymphadenopathy.
Although this definition may not perfectly capture Kikuchi disease
recurrence, we use it as a surrogate indicator with clear criteria.

2.4. Laboratory data

Hemogram data were reviewed for anemia, thrombocytopenia,
neutropenia, and lymphopenia based on age- and gender-specific
normal ranges.>!. Some of the clinical and hemogram data were previ-
ously reported in our earlier studies.”’>*!. Other laboratory data
reviewed included CRP, LDH, ESR, liver enzymes, albumin, total bili-
rubin, renal function, coagulation profiles, autoantibodies, complement
C3 and C4, and viral serology.

2.5. Symptom-based subtyping

Patients were categorized by chief complaint and fever status
(Fig. S1). Patients with fever as the chief complaint were classified as the
febrile type. It is important to note that patients in the febrile type must
also present with lymphadenopathy, even if it is not the chief complaint.
Patients with a chief complaint of neck mass were further classified as
FebLAP if fever was present and as aLAP if fever was absent. The
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presence or absence of fever was determined based on medical records,
not measured body temperature.

2.6. Statistical analysis

Categorical data were analyzed using Fisher’s exact test and chi-
square test; continuous data were compared using the Kruskal — Wallis
test. A two-tailed P-value <0.05 was considered statistically significant.
Statistical analyses were performed using the R language (version 4.4.1;
R Foundation, Vienna, Austria).

3. Results
3.1. Overview of patient profiles

The average age of the 388 patients was 26 years, with 244 females
and 144 males. Table S1 summarizes the laboratory data, including the
results and availability rates. 34 patients (9 %) developed recurrent
lymphadenopathy, with a median recurrence time of 4 years.

316 (81 %) visited the outpatient department (OPD); 54 of them
were hospitalized. 68 (18 %) visited the emergency room (ER); 49 of
them were hospitalized. 4 (1 %) were directly admitted from other
hospitals. Initial departments included otolaryngology (70 %), pediatric
infectious diseases (9 %), infectious diseases (8 %), and hematology (5
%). 204 patients (53 %) were diagnosed via needle biopsy, and 184 (47
%) via surgical biopsy.

Most patients did not receive medication after diagnosis. Common
medications included acetaminophen (17 %), NSAIDs (16 %), steroids
(12 %), antibiotics (10 %), and disease-modifying antirheumatic drugs
(DMARD:) (3 %). DMARDs included hydroxychloroquine (11 patients),
azathioprine (1 patient), and sulfasalazine (1 patient). The median
follow-up after biopsy was only 17 days; 200 (52 %) patients did not
follow up after diagnosis.

This single-center, large-scale case series provides detailed data on
Kikuchi disease, highlighting patient characteristics, medical-seeking
behaviors, diagnostic pathways, and follow-up approaches.

3.2. Symptom-based subtypes

Patients were divided into three subtypes based on chief complaint
and fever status (Fig. S1). Of the 388 patients, 264 (68 %) were classified
as aLAP, 68 (18 %) as FebLAP, and 56 (14 %) as febrile.

Demographic and laboratory data of patients differed significantly
among the three subtypes (Table 1). Patients with aLAP tended to be
older (median 26 years) and predominantly female, while febrile sub-
type patients were younger and predominantly male, exhibiting a right-
skewed age distribution (mean 20 years, median 17 years). Febrile
subtype patients exhibited more laboratory abnormalities (Table 1).
FebLAP was intermediate between aLAP and febrile, exhibiting char-
acteristics of both extremes.

Recurrent lymphadenopathy rates were highest in the febrile sub-
type (20 %), followed by FebLAP (13 %) and lowest in aLAP (5 %j;
Table 1). However, the time to recurrence did not differ among the
subtypes.

Recent cases may underestimate the recurrence of lymphadenopa-
thy. We separately analyzed cases from 2005 to 2016, showing signifi-
cant differences in recurrence rates among subtypes: febrile 26 % (8/
31), FebLAP 21 % (8/39), and aLAP 8 % (12/152; P = 0.006). Time to
recurrence also did not differ significantly among the subtypes, nor did it
exceed that of the entire cohort.

Additionally, a majority of recurrent lymphadenopathy in the febrile
subtype was accompanied by fever, higher than in the other two sub-
types (Table 1). However, this difference was not statistically significant.

Medical care-seeking behavior and diagnostic pathways varied be-
tween subtypes. aLAP patients primarily sought care at otolaryngology
(Fig. 1A) OPD (Fig. 1B and Fig. S2) and were often diagnosed via needle
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Table 1
Patient characteristic across subtypes.
aLAP FebLAP Febrile P-value

Case number 264 (68 %) 68 (18 %) 56 (14 %)

Age, year <0.001
Mean =+ SD 27 £9 25+11 20+ 11
Median (Q3, Q1) 26 (21, 33) 24 (18, 31) 17 (10, 30)

Sex 0.003
Female 177 (67 %) 43 (63 %) 24 (43 %)

Male 87 (33 %) 25 (37 %) 32 (57 %)

CBC data available 196 (74 %) 62 (91 %) 53 (95 %) <0.001
Anemia 29 (15 %) 16 (26 %) 24 (45 %) <0.001
Thrombocytopenia 12 (6 %) 4 (6 %) 12 (23 %) 0.002
Neutropenia 24 (12 %) 6 (10 %) 17 (32 %) 0.002
Lymphopenia 18 (9 %) 16 (26 %) 30 (57 %) <0.001
Atypical lymphocytes 14 (7 %) 6 (10 %) 7 (13 %) 0.318

CRP data available 89 (34 %) 45 (66 %) 50 (89 %) <0.001
CRP, mg/dL 0.64 + 2.61 2.08 £+ 2.66 2.30+£3.41 <0.001

LDH data available 175 (66 %) 51 (75 %) 53 (95 %) <0.001
LDH, U/L 255 + 154 376 + 360 600 + 423 <0.001

AST data available 74 (28 %) 33 (49 %) 46 (82 %) <0.001
AST, U/L 28 +£15 29 +22 56 + 92 0.001

ALT data available 86 (33 %) 44 (65 %) 51 (91 %) <0.001
ALT, U/L 23+17 28 +27 58 £121 0.050

ESR data available 22 (8 %) 16 (24 %) 28 (50 %) <0.001
ESR, mm/hour 20 +£14 34 +£21 34 £27 0.080

ANA data available 33 (13 %) 29 (43 %) 41 (73 %) <0.001
ANA positive 2(7 %) 3 (10 %) 8 (20 %) 0.234

Recurrent lymphadenopathy 14 (5 %) 9 (13 %) 11 (20 %) 0.001
Time to recurrence, median (Q3, Q1), year 5(3,7) 4(2,6) 4(3,9) 0.872
Accompanied with fever 2 (14 %) 1(11 %) 6 (55 %) 0.054

Past history of lymphadenopathy 14 (5 %) 5 (7 %) 0 (0 %) 0.135
Accompanied with fever 0(0%) 2 (40 %) NA 0.059

CBC, complete blood counts; NA, not applicable; Q1, 25 % quartile; Q3, 75 % quartile; SD, standard deviation.

A Department B Patient Encounter
P<0.001 P=0.001
Febrile Febrile
FebLAP FebLAP
alLAP alAP
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
MENT ®Ped-ID ®WID mMHema MPed-ONC mONC m Other EOPDonly mOPD->Ad MWER-> OPD MER-> Ad mAd
C D
Biopsy method Treatment
P<0.001 40% P<0.001
Febrile 30%
FebLAP 2008
10%
alLAP
0%
% 20% 20% 60% 20% 100% Acetaminophen NSAIDs Steroids Antibiotics DMARDs
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E F - i
Follow-up Interval Follow-up Duration
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FEhEAR FeblAP 4 I b !
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day

Fig. 1. Medical-seeking behavior, and diagnostic, therapeutic and follow-up approaches across subtypes. (A) Department (B) Patient encounter (C) Biopsy method
(D) Treatment (E) Follow-up interval (F) Follow-up duration
Abbreviations: Ad, admission; ENT, otolaryngology; ER, emergency room; Hema, hematology; ID, infectious diseases; mo, month; ONC, medical oncology; OPD,
outpatient department; Ped-ID, pediatric infectious diseases; Ped-ONC, pediatric hematology and oncology; wk, week.
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Recurrent Lymphadenopathy

ENT
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Biopsy Method

ENT
Ped-ID

Hema

0% 20% 40% 60% 80% 100%

m Needle biopsy  m Surgical biopsy

Follow-up Interval

ENT
Ped-ID

Hema

0% 20% 40% 60% 80% 100%

milwk m2-3wk mlmo m2-5mo mM6mo+ M Not followed

Fig. 2. Comparison between otolaryngology (ENT), pediatric infectious disease (Ped-ID), infectious disease (ID), and hematology (Hema) patients. (A) Subtype (B)
Frequency of recurrent lymphadenopathy (C) Patient encounter (D) Biopsy method (E) Follow-up duration (F) Follow-up interval
Abbreviations: Ad, admission; ER, emergency room; mo, month; OPD, outpatient department; wk, week.

biopsy (Fig. 1C). In contrast, febrile subtype patients typically consulted
infectious disease specialists (Fig. 1A), or visited the ER, leading to
frequent hospitalizations (Fig. 1B and Fig. S2) and diagnoses often made
via surgical biopsy (Fig. 1C). FebLAP patients exhibited intermediate
characteristics; their ER visit rate was high, similar to the febrile sub-
type, but the hospitalization rate from the ER was lower. More FebLAP
patients were referred from the ER to OPD (Fig. 1B and Fig. S2) and
subsequently diagnosed via needle biopsy (Fig. 1C).

Treatment varied among the subtypes: febrile type patients most
frequently receiving NSAIDs and DMARDs (38 % and 9 %, respectively),
while alLAP patients were least likely to receive these treatments
(NSAIDs 9 %, DMARDs 2 %; Fig. 1D). There was no difference in the use
of acetaminophen, steroids, or antibiotics (Fig. 1D).

Follow-up varied between subtypes. Most aLAP patients did not
follow up after diagnosis; if they did, the interval was usually more than
two months (Fig. 1E). In contrast, the follow-up interval for febrile pa-
tients was significantly shorter, typically ranging from one week to one
month (Fig. 1E). The median follow-up duration after biopsy was longest
for febrile patients (50 days), followed by FebLAP patients (22 days),
and shortest for aLAP patients (12 days; Fig. 1F).

Overall, data regarding follow-up duration and recurrence indicate
that only 18 % (6/34) of recurrences were identified during outpatient
follow-up, while the remaining 82 % (28/34) were discovered by pa-
tients who had discontinued follow-up and returned to the clinic after
self-discovering lymphadenopathy. The recurrence rates identified
during outpatient follow-up for the three types were: Febrile 7 % (4/56),
FebLAP 1 % (1/68), and aLAP 0 % (1/264). Similarly, the recurrence
rates for those self-discovered were: Febrile type 13 % (7/56), FebLAP
12 % (8/68), and aLAP 5 % (13/264). This suggests that regardless of
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follow-up duration, the recurrence rates align with the trend of Febrile
> FebLAP > aLAP. Thus, the high recurrence rate in the Febrile type is
not solely attributable to a longer follow-up duration.

In summary, the subtypes present distinct clinical scenarios. We can
infer that specialists from various departments may encounter different
subtypes of Kikuchi disease, influencing their perception and manage-
ment of the disease.

3.3. Patients across specialties

To support the above inference, we analyzed patients across spe-
cialties. We selected the four departments with >20 patients (account-
ing for 92 % of patients) to illustrate in Fig. 2.

Otolaryngology and hematology patients were predominantly aLAP
(Fig. 2A and Table S2), whereas pediatric infectious disease and infec-
tious disease patients were mainly febrile (Fig. 2A and Table S2).

Pediatric patients had a higher male proportion (Table S2). We and
other groups have previously reported this male predominance in
children.?>>!,

Recurrent lymphadenopathy was most common in infectious disease
departments and least in otolaryngology (Fig. 2B and Table S2),
consistent with the distribution of subtypes.

Pediatric infectious disease and infectious disease patients had a
higher percentage of cytopenia and elevated levels of CRP and LDH
(Table S3), also consistent with the distribution of subtypes.

Patients exhibited varying medical-seeking behaviors and diagnostic
pathways across departments. Most otolaryngology patients were
treated as outpatients, while most hematology patients also came from
the OPD but a significant proportion were later hospitalized (Fig. 2C,
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Table 2 Table 3
Patients with and without rheumatology referrals. Additional data of patients with rheumatology referrals.
Referred Not referred P-value Symptoms N (%)
Case number 34 (9 %) 354 (91 %) Skin rash 8 (24 %)
Subtype 0.001 Dry mouth 8 (24 %)
aLAP 15 (44 %) 249 (70 %) Dry eyes 7 (21 %)
FebLAP 7 (21 %) 61 (17 %) Oral ulcer 4 (12 %)
Febrile 12 (35 %) 44 (12 %) Arthralgia 4 (12 %)
Recurrent lymphadenopathy 4 (12 %) 30 (8 %) 0.522 Photosensitivity 1 (3 %)
ANA positive 6/29 (20 %) 7/74 (9 %) 0.184 Autoimmune diseases N (%)
C4d endothelial staining 3/14 (21 %) 19/72 (26 0.547
%) Sjogren syndrome 2 (6 %)
Department 0.024 Autoimmune thyroiditis 133 %)
Otolaryngology 19 (56 %) 253 (71 %) Antiphospholipid syndrome 1 (3 %)
Pediatric infectious diseases 4 (12 %) 31 (9 %) . . -
Infectious diseases 5 (15 %) 27 (8 %) Laboratory abnormalities Positive/Available (%)
Hematology 0 (0 %) 20 (6 %) ANA 6/29 (21 %)
Pediatric hematology and oncology 2 (6 %) 50 %) 1:80 2/29 (7 %)
Medical oncology 0 (0 %) 6 (2 %) 1:160 2/29 (7 %)
Other departments 4 (12 %) 12 (3 %) 1:320 2/29 (7 %)
Patient encounter 0.171 Anti-dsDNA antibody 0/20 (0 %)
OPD only 18 (53 %) 244 (69 %) Anti-ENA antibody 0/16 (0 %)
OPD — Ad 6 (18 %) 48 (14 %) Anti-Sm antibody 1/10 (10 %)
ER — Ad 7 (21 %) 42 (12 %) Anti-SSA antibody 1/17 (6 %)
ER — OPD 2 (6 %) 17 (5 %) Anti-SSB antibody 0/17 (0 %)
Ad 1 (3 %) 3(1%) Rheumatoid factor 0/19 (0 %)
Treatment Anti-cardiolipin antibody, IgG 0/13 (0 %)
Acetaminophen 3(9%) 64 (18 %) 0.236 Anti-cardiolipin antibody, IgM 0/12 (0 %)
NSAIDs 8 (24 %) 54 (15 %) 0.221 Anti-beta-2-glycoprotein antibody 0/8 (8 %)
Steroids 8 (24 %) 37 (10 %) 0.043 Anti-MPO antibody 0/5 (0 %)
Antibiotics 1 (3 %) 39 (11 %) 0.233 Anti-PR3 antibody 0/5 (0 %)
DMARDs 11 (32 %) 21 %) <0.001 Low C4 0/30 (0 %)
Follow-up duration, median (Q3, Q1), 283 (58, 13 (7, 175) <0.001 Low C3 0/29 (0 %)
day 1024) Elevated ESR 20/30 (67 %)
Follow-up interval <0.001
1 week 6 (18 %) 26 (7 %) Treatment N (%)
2-3 weeks 12 (35 %) 21 (6 %) DMARD:s alone 5 (15 %)
1 month 5 (15 %) 33 (9 %) Steroids alone 412 %)
2-5 months 4 (12 %) 37 (10 %) NSAIDs alone 2 (6 %)
6 months or longer 3(9 %) 41 (12 %) Acetaminophen alone 1 (3 %)
Not followed 4 (12 %) 196 (55 %) DMARDs + Steroids 2 (6 %)
Ad, admission; ER, emergency room; OPD, outpatient department; Q1, 25 % DMARDs -+ NSAH_)S 300%)
ile; Q3, 75 % quartile. DMA}.KDS + Steroids + NSAIDF 1 (3 %)
quartile; Q3, q Steroids + NSAIDs + Acetaminophen 136 %)
NSAIDs + Antibiotics 1 (3 %)
Fig. S3 and Table S4). The majority of pediatric infectious diseases and No above medication 14 (41 %)

infectious diseases patients were hospitalized, primarily coming through
the ER (Fig. 2C, Fig. S3 and Table S4). The rate of needle biopsies was
particularly high in the otolaryngology department (Fig. 2D and
Table S4).

Treatment differences among departments correspond to the sub-
types. Infectious disease patients received NSAIDs more frequently than
those in otolaryngology and hematology (Table S5). The proportion of
patients using DMARDs was highest in infectious disease, followed by
hematology and pediatric infectious disease, with otolaryngology being
the lowest (Table S5). Hematologists most frequently used steroids,
presenting a different pattern compared to other specialties that pri-
marily used acetaminophen and NSAIDs (Table S5).

The follow-up approach also varied across specialties. Median
follow-up duration was shortest in otolaryngology (12 days) and longest
in hematology (74 days; Fig. 2E and Table S5), with most otolaryngology
patients not following up (Fig. 2F and Table S5). In contrast, other de-
partments followed up with patients more frequently, many with in-
tervals of weeks, whereas otolaryngology patients were rarely followed
up this frequently (Fig. 2F and Table S5).

These findings show that otolaryngologists and infectious disease
specialists encounter diverse patient subtypes. Consequently, patient
characteristics differ, influencing their diagnostic, therapeutic, and
follow-up approaches. Hematologists encounter patient subtypes similar
to those seen by otolaryngologists, but they hospitalize patients more
frequently, use needle biopsies less often, and have longer follow-up
durations.
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3.4. Rheumatology referrals

Only 34 (9 %) patients were referred to rheumatology after diag-
nosis. We first compared patients with and without referrals, selecting a
subset of parameters summarized in Table 2. These patients had a lower
proportion of aLAP subtypes than non-referred patients. Infectious dis-
ease specialists were more likely to refer patients, while hematologists
made no referrals. Referred patients had a slightly higher hospitalization
rate, but it was not statistically significant.

Referred patients had no significant differences in demographics or
ANA positivity compared to non-referred patients (Table 2). Referred
patients had slightly lower C4 (29 + 13 mg/dL vs. 36 + 21 mg/dL, P =
0.016) and creatinine levels (0.6 + 0.2 mg/dL vs. 0.8 & 0.4 mg/dL, P =
0.014). This indicates that previously reported autoimmune-related risk
factors do not determine referral.s!>!%?7,

A notable difference was observed in treatment and follow-up pat-
terns (Table 2). Referred patients were more likely to receive DMARDs
and steroids than non-referred patients. Referred patients had a signif-
icantly longer follow-up period. Only 12 % of referred patients did not
follow up, versus 55 % of non-referred patients. The most common
follow-up interval for referred patients was 2—-3 weeks, whereas for non-
referred patients, it was over 6 months and 2-5 months.

Reviewing the 34 referred patients (Table 3), we found detailed
symptom records, with common symptoms including skin rash, dry
mouth, and dry eyes. They underwent more laboratory tests, with
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Fig. 3. Temporal trend analysis. (A) Case number, total and subtypes (B) Department (C) Biopsy method (D) Rate of rheumatology referral (E) Follow-up interval (F)

Follow-up duration

Abbreviations: ENT, otolaryngology; Hema, hematology; ID, infectious diseases; mo, month; ONC, medical oncology; Ped-ID, pediatric infectious diseases; Ped-ONC,

pediatric hematology and oncology; wk, week.

elevated ESR being relatively common, although other abnormalities
were infrequent.

Among the 34 patients, DMARDs alone (5 patients) and steroids
alone (4 patients) were most common treatments (Table 3). However, 14
of the 34 patients did not receive any treatment with DMARDs, steroids,
NSAIDs, acetaminophen, or antibiotics (Table 3).

Three patients had associated autoimmune disease similar to those in
other studies (Table 3).'*!%3", One of them had both antiphospholipid
syndrome and autoimmune thyroiditis. Two of the three patients were
classified as febrile type, suggesting a potential association with a higher
risk of the febrile subtype, although statistical significance was not
observed.

The referral rate after lymphadenopathy recurrence was also 9 % (3/
34), similar to the initial diagnosis.

3.5. Temporal trends analysis

We analyzed the temporal trends of the data. First, we observed that
there has been a gradual increase in Kikuchi disease cases, with recent
incidence rates approximately double those of earlier years (Fig. 3A).
This increase is mainly due to the rise in the aLAP subtype, while the
other two subtypes have remained stable (Fig. 3A).

Otolaryngology saw a dramatic increase, with recent cases tripling
earlier numbers (Fig. 3B). Needle biopsy sporadically began in 2008 and
rapidly increased, while surgical biopsies have significantly decreased to
less than half of earlier numbers (Fig. 3C).

The increased cases are likely due to otolaryngologists using
ultrasound-guided core needle biopsy more aggressively,””*? leading to
more aLAP diagnoses.

There have also been changes in post-diagnosis management. The
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first change is in the rheumatology referral rate. Earlier, Kikuchi disease
patients were rarely referred to rheumatology, but referrals increased
after 2014 (Fig. 3D). The second change is in treatment. The use of
acetaminophen and antibiotics has gradually decreased (Fig. S4), which
may be related to the decreasing proportion of febrile and FebLAP types
over time. Another change is in the follow-up pattern. In earlier years,
the follow-up approach was extreme; most patients were not followed
up, but those who were had very frequent follow-ups, with intervals of
only a few weeks. Recently, the proportion of patients not followed up
has decreased, with follow-up intervals now typically several months
(Fig. 3E). This follow-up approach may have reduced the loss of follow-
up. Follow-up duration was short in earlier years but began lengthening
after 2011 (Fig. 3F).

4. Discussion

We proposed a new subtyping for Kikuchi disease to clarify clinical
profiles and patient management across specialties. This subtyping is
based on pathologists’ observations. Despite identical microscopic
findings, we observed significant differences in otolaryngology and in-
fectious disease patients, resulting in distinct diagnostic, therapeutic,
and follow-up approaches. These differences justify stratifying patients
into subtypes: aLAP for otolaryngology and febrile for infectious disease.

The proposed subtypes— aLAP, FebLAP, and febrile—show distinct
demographics, laboratory findings, and recurrence rates. aLAP typically
involves young female adults with few laboratory abnormalities and a
low recurrence rate. The febrile subtype includes atypical demographic
data, common laboratory abnormalities, and a high recurrence rate. The
febrile subtype characteristics closely align with previously identified
recurrence risk factors,!%161%2425,
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Traditional Kikuchi disease characteristics reflect a hybrid of sub-
types. Demographics like young females' ™ reflect aLAP characteristics,
while laboratory abnormalities' *'°'° are more common in febrile
patients. Combined characteristics are rare, making subtyping more
precise.

Due to differences in patient characteristics, medical care-seeking
behavior and healthcare providers’ practices vary. aLAP patients are
often diagnosed via outpatient needle biopsy, usually without follow-up.
Febrile patients more often present in emergency settings, typically
diagnosed via surgical biopsy. They are more likely to receive NSAIDs
and DMARDs, with higher follow-up frequency and duration.

Analysis shows otolaryngologists and infectious disease specialists
encounter aLAP and febrile patients, respectively, leading to diverse
diagnostic and management strategies. aLAP predominates, signifi-
cantly outnumbering the other two subtypes. Otolaryngologists, expe-
rienced with aLAP cases, favor needle biopsy and are confident in their
diagnostics. Infectious disease specialists manage the rarer febrile type,
which has more frequent laboratory abnormalities, requiring a cautious
management approach.

Hematologists, although encountering similar patient subtypes as
otolaryngologists, exhibit distinct management practices. They have
higher hospitalization rates, less frequent needle biopsy use, and longer
follow-ups. These practices resemble those of infectious disease spe-
cialists, likely due to their experience with lymphoma, requiring a
cautious approach to lymphadenopathy.

The referral rate of Kikuchi disease to rheumatology is 9 %, with
similar rates for initial diagnosis and recurrence. Despite extensive
literature on Kikuchi disease and autoimmune diseases,>'®'* most
cases are not referred. Referral decisions relate to subtype and depart-
ment, with cautious infectious disease specialists referring more often.

Rheumatology referrals show significant differences in post-
diagnosis management, highlighting rheumatologists’ crucial role in
Kikuchi disease care. Referred patients more often receive DMARDs and
steroids, with longer follow-ups at shorter intervals.

Referred patients have more detailed autoantibody and immune
profiles than previous case series.>'°. Our study offers new data on
these laboratory findings in Kikuchi disease.

Temporal trend analysis shows a rise in Kikuchi disease cases, driven
by more aLAP diagnoses and evolving biopsy practices. Otolaryngolo-
gists using ultrasound-guided core needle biopsy’*>* have diagnosed
more aLAP cases, significantly increasing identified Kikuchi disease
cases. Previously, some aLAP patients may had lymphadenopathy
resolve without biopsy. Aggressive biopsy practices have led to identi-
fying these Kikuchi disease cases. This trend reflects the significant
contribution of ultrasound-guided core needle biopsy in diagnosing
lymphadenopathy in recent years.

Recent changes in post-diagnosis management, including higher
rheumatology referral rates and modified follow-up patterns, suggest an
adaptation in clinical approaches to improve patient care. With more
patients, clinicians have become familiar with the disease, recognizing
autoimmune risks and referring more to rheumatology. Follow-ups are
now less frequent but longer.

Limitations include its single-institution design, potentially limiting
generalizability. Many patients lacked detailed medical records and
complete laboratory data, possibly introducing bias. Additionally, the
absence of long-term follow-up could affect the reliability of the recur-
rence rates.

Identifying new subtypes of Kikuchi disease enhances our under-
standing of its clinical diversity and allows for the development of
tailored strategies for management. Future guidelines should be tailored
to these distinct subtypes, reflecting their unique characteristics. Addi-
tionally, the differences among these subtypes suggest the need for
further investigation into their underlying biological mechanisms. The
widespread use of ultrasound-guided core needle biopsy has resulted in
the diagnosis of more cases of Kikuchi disease, significantly trans-
forming medical practice.

412

Journal of Microbiology, Immunology and Infection 58 (2025) 406-413

CRediT authorship contribution statement

Shan-Chi Yu: Writing - review & editing, Writing — original draft,
Funding acquisition, Formal analysis, Data curation, Conceptualization.
Tseng-Cheng Chen: Writing — review & editing, Data curation. Chun-
Nan Chen: Writing — review & editing, Data curation. Tsung-Lin Yang:
Writing — review & editing, Data curation.

Acknowledgements

This study has been supported by National Taiwan University Hos-
pital (112-S0012 and 113-S0026) and National Science and Technology
Council (MOST 110 2635 B 002 001).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jmii.2025.02.009.

References

1. Kucukardali Y, Solmazgul E, Kunter E, Oncul O, Yildirim S, Kaplan M. Kikuchi-
Fujimoto disease: analysis of 244 cases. Clin Rheumatol. 2007;26:50-54.

2. Dumas G, Prendki V, Haroche J, et al. Kikuchi-Fujimoto disease: retrospective study
of 91 cases and review of the literature. Medicine (Baltim). 2014;93:372-382.

3. Bosch X, Guilabert A, Miquel R, Campo E. Enigmatic Kikuchi-Fujimoto disease a
comprehensive review. Am J Clin Pathol. 2004;122:141-152.

4. Li EY, Xu J, Nelson ND, et al. Kikuchi-Fujimoto disease is mediated by an aberrant
type I interferon response. Mod Pathol. 2022;35:462-469.

5. Yamashita T, Momose S, Imada H, et al. The significance of T-BET-positive CD8 T-
cells with diminished CD5 expression in Kikuchi-Fujimoto disease. J Clin Exp
Hematop. 2024;64:183-190.

6. Kaneko S, Shimbo A, Irabu H, et al. Pathogenic role and diagnostic utility of
interferon-a in histiocytic necrotizing lymphadenitis. Clin Immunol. 2024;266,
110324.

7. He T, Shen Z, Ling J, Zhu X, Yang J. Elevated serum IFN-yand IFN-y/IL-6 ratio in
Kikuchi-Fujimoto disease. Pediatr Rheumatol Online J. 2023;21:88.

8. Wang W, Huang S, Nong L, et al. Clinicopathologic analysis of Kikuchi-Fujimoto
disease and etiologic exploration using metagenomic next-generation sequencing.
Arch Pathol Lab Med. 2023;147:767-773.

9. Yu SC. Kikuchi disease and COVID-19 vaccination. Am J Clin Pathol. 2024;161:

206-207.

Craig JW, Farinha P, Jiang AX, Lytle A, Skinnider B, Slack GW. Kikuchi-Fujimoto

disease following COVID-19 vaccination: experience at a population-based referral

center. Am J Clin Pathol. 2023;160:114-118.

Tanaka T, Ohmori M, Yasunaga S, Ohshima K, Kikuchi M, Sasazuki T. DNA typing of

HLA class II genes (HLA-DR, -DQ and -DP) in Japanese patients with histiocytic

necrotizing lymphadenitis (Kikuchi's disease). Tissue Antigens. 1999;54:246-253.

Isoda A, Tahara K, Ide M. Kikuchi-Fujimoto disease in human leukocyte antigen

partially matched siblings: a case study of familial susceptibility. Cureus. 2023;15,

e51010.

Sopena B, Rivera A, Vazquez-Trinanes C, et al. Autoimmune manifestations of

Kikuchi disease. Semin Arthritis Rheum. 2012;41:900-906.

Jung HJ, Lee 1J, Yoon SH. Risk assessment of recurrence and autoimmune disorders

in Kikuchi disease. Risk Manag Healthc Policy. 2020;13:1687-1693.

Choi S, Choi HS, Ryu YJ, et al. Characterization of Kikuchi-Fujimoto disease in

children and risk factors associated with its course. J Pediatr. 2023;260, 113515.

Baek JY, Kang JM, Lee JY, Lim SM, Ahn JG. Comparison of clinical characteristics

and risk factors for recurrence of Kikuchi-Fujimoto disease between children and

adult. J Inflamm Res. 2022;15:5505-5514.

Jung IY, Ann HW, Kim JJ, et al. The incidence and clinical characteristics by gender

differences in patients with Kikuchi-Fujimoto disease. Medicine. 2017;96, e6332.

Cheng CY, Sheng WH, Lo YC, Chung CS, Chen YC, Chang SC. Clinical presentations,

laboratory results and outcomes of patients with Kikuchi’s disease: emphasis on the

association between recurrent Kikuchi’s disease and autoimmune diseases.

J Microbiol Immunol Infect. 2010;43:366-371.

Zhang XN, Jin XH, Zhang XF, Shen YL. Clinical features and recurrence predictors of

histiocytic necrotizing lymphadenitis in Chinese children. Pediatr Rheumatol. 2024;

22:61.

Kuo TT. Kikuchi’s disease (histiocytic necrotizing lymphadenitis). A

clinicopathologic study of 79 cases with an analysis of histologic subtypes,

immunohistology, and DNA ploidy. Am J Surg Pathol. 1995;19:798-809.

Sukswai N, Jung HR, Amr SS, et al. Inmunopathology of Kikuchi-Fujimoto disease: a

reappraisal using novel immunohistochemistry markers. Histopathology. 2020;77:

262-274.

YuF, Ba X, Yang H, et al. Kikuchi disease with an exuberant proliferation of large T-

cells: a study of 25 cases that can mimic T-cell lymphoma. Histopathology. 2023;82:

340-353.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.


https://doi.org/10.1016/j.jmii.2025.02.009
https://doi.org/10.1016/j.jmii.2025.02.009
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref1
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref1
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref2
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref2
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref3
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref3
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref4
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref4
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref5
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref5
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref5
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref6
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref6
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref6
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref7
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref7
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref8
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref8
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref8
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref9
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref9
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref10
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref10
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref10
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref11
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref11
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref11
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref12
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref12
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref12
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref13
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref13
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref14
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref14
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref15
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref15
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref16
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref16
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref16
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref17
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref17
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref18
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref18
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref18
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref18
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref19
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref19
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref19
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref20
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref20
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref20
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref21
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref21
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref21
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref22
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref22
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref22

S.-C. Yu et al.

23.

24,

25.

26.

27.

Razak AA, Shanmugasundaram S. Kikuchi-Fujimoto disease, a rare benign disease
with atypical histomorphology: more than meets the eye. Pathology. 2024;56:
382-390.

Selvanathan SN, Suhumaran S, Sahu VK, Chong CY, Tan NWH, Thoon KC. Kikuchi-
Fujimoto disease in children. J Paediatr Child Health. 2020;56:389-393.

Kim HY, Jo H, Kim SH. Clinical and laboratory characteristics of Kikuchi-Fujimoto
disease according to age. Front Pediatr. 2021;9, 745506.

Hutchinson CB, Wang E. Kikuchi-Fujimoto disease. Arch Pathol Lab Med. 2010;134:
289-293.

Yu SC, Chang KC, Wang H, et al. Distinguishing lupus lymphadenitis from Kikuchi
disease based on clinicopathological features and C4d immunohistochemistry.
Rheumatology. 2021;60:1543-1552.

413

28.

29.

30.

31.

32.

Journal of Microbiology, Immunology and Infection 58 (2025) 406-413

Pepe F, Disma S, Teodoro C, Pepe P, Magro G. Kikuchi-Fujimoto disease: a
clinicopathologic update. Pathologica. 2016;108:120-129.

Yu SC, Chen CN, Huang HI, et al. Diagnosis of Kikuchi-Fujimoto disease: a
comparison between open biopsy and minimally invasive ultrasound-guided core
biopsy. PLoS One. 2014;9, e95886.

Zaccarelli F, de Vincentiis M, D’Erme G, Greco A, Natalucci F, Fusconi M. Kikuchi-
Fujimoto disease: a distinct pathological entity but also an "overlap" autoimmune
syndrome: a systematic review. Curr Rheumatol Rev. 2023;19:159-167.

Yu SC, Huang HH, Chen CN, Chen TC, Yang TL. Blood cell and marrow changes in
patients with Kikuchi disease. Haematologica. 2022;107:1981-1985.

Park SG, Koo HR, Jang K, et al. Efficacy of ultrasound-guided needle biopsy in the
diagnosis of Kikuchi-Fujimoto disease. Laryngoscope. 2021;131:e1519-e1523.


http://refhub.elsevier.com/S1684-1182(25)00042-8/sref23
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref23
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref23
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref24
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref24
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref25
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref25
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref26
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref26
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref27
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref27
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref27
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref28
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref28
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref29
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref29
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref29
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref30
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref30
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref30
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref31
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref31
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref32
http://refhub.elsevier.com/S1684-1182(25)00042-8/sref32

	Symptom-based Kikuchi disease subtypes: Clinical scenarios across specialties in Taiwan with temporal trends analysis
	1 Introduction
	2 Methods
	2.1 Patients
	2.2 Pathological review
	2.3 Clinical history
	2.4 Laboratory data
	2.5 Symptom-based subtyping
	2.6 Statistical analysis

	3 Results
	3.1 Overview of patient profiles
	3.2 Symptom-based subtypes
	3.3 Patients across specialties
	3.4 Rheumatology referrals
	3.5 Temporal trends analysis

	4 Discussion
	CRediT authorship contribution statement
	Acknowledgements
	Appendix A Supplementary data
	References


