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Abstract
Introduction: Kikuchi’s disease (KD) is a rare form of necrotizing lymphadenitis that rarely occurs in association with
hemophagocytic lymphohistiocytosis (HLH) in children.

Patient concerns: We report the case of a 4-year-5-month-old boy who suffered from fever, cervical lymphadenopathy,
pancytopenia, hypertriglyceridemia, splenomegaly, low NK cell activity.

Diagnoses: A diagnosis of KD with HLH was made based on the results of biopsy of cervical lymph node and HLH-2004 trial
guidelines.

Interventions: The patient was treated with corticosteroids, cyclosporine, etoposide, continuous hemodiafiltration (HDF), and
plasma exchange (PE).

Outcomes:He showed a complete response to therapy, and his condition gradually improved. He was discharged on day 45 after
admission due to his good recovery status.

Conclusion: HLH can be associated with KD, especially in childhood, and may have an aggressive clinical course. Continuous
HDF and PE and chemotherapy should be reserved for those patients who fail to respond to IVIG and corticosteroids.

Abbreviations: HLH = lymphohistiocytosis, IVIG = intravenous immunoglobulin, KD = Kikuchi’s disease, LDH = lactate
dehydrogenase, MOF = multiple organ failure.
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1. Introduction

Kikuchi’s disease (KD), also called histiocytic necrotizing
lymphadenitis, is a benign, self-limiting disease, characterized
by fever, cervical lymphadenopathy and leukopenia and can be
accompanied by other symptoms such as a skin rash,
hepatomegaly, abdominal pain, and weight loss.[1] The most
common symptoms associated with hemophagocytic lympho-
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histiocytosis (HLH) are unremitting fever, splenomegaly, and
pancytopenia. HLH is characterized by a hyperinflammatory
state due to uncontrolled T-cell, macrophage and histiocyte
activation, accompanied by excessive cytokine production. This
rare condition is almost universally fatal unless it is promptly
recognized and treated.[2] It seems that HLH associated with KD
that occurs during childhood may have a less aggressive clinical
course and better prognosis than in adults,[3] but sometimes it
may still be fatal.[4] Here, we report a case of KD associated with
HLH in a 4-year, 5-month-old boy and review the literature on
HLH and KFD in children and adults.

2. Case report

A 4-year, 5-month-old boy was admitted to hospital with a
history of fever and cough for more than 20 days. His highest
temperature recorded was 40.4°C. A rash and muscle pain
accompanied the fever, and the rash subsided when his body
temperature turned normal. He was treated with antibiotics at
a local hospital with no clinical improvement. He was admitted
to the inpatient floor with persistent fever and cough. His
physical exam was normal except for multiple tender lymph
nodes on the left lateral side of his neck, which ranged in size
from 0.8 to 1.2cm. The liver was approximately 3.0cm below
the ribs.
Initial laboratory studies revealed a hemoglobin level of

9.6g/dl, a leukocyte count of 9.63�109/L, with 72.8%
neutrophils and 5.5% monocytes, a platelet count of 303�
109/L, a C-reactive protein level of 149.81mg/L, a serum ferritin
level of more than 1500ng/ml (normal range, 15–152ng/ml).
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Most of his serum chemistry test results were normal, including
aspartate aminotransferase, alanine aminotransferase, bilirubin,
electrolytes, albumin, creatinine, and blood urea nitrogen.
Serologic tests for Epstein-Barr virus were negative, and a T-
SPOT was negative for tuberculosis. Blood and sputum cultures
were also negative. Rheumatological tests, including antinuclear
antibody, deoxyribonucleic acid antibody, and rheumatoid
factor were all negative. Bone marrow and cerebrospinal fluid
were normal. Echocardiography and chest computed tomogra-
phy revealed no obvious abnormalities.
On the third day of hospitalization, the patients body

temperature returned to normal. However, on the 7th day, the
patient developed a fever (up to 42°C) and a maculopapular rash
over his neck and back. The rash becamemore severe and pruritic
and involved the patients entire body. The patient developed
bilateral cervical lymph node enlargement of approximately 1.5
to 3.0cm, diarrhea accompanied by abdominal pain, and edema.
The patient was treated with intravenous immunoglobulin (IVIG,
2g/kg) without improvement. A biopsy of the right cervical
lymph node performed on the 11th day showed scattered fibrin
deposition, a large amount of nuclear debris and large
mononuclear cell aggregates in the necrotic area, with no
evidence of malignancy. The immunohistochemical results
showed CD163 (2 +) (Fig. 1). Histopathology and immunohis-
Figure 1. (A) Multiple focal necrotic areas and significant phagocytosis (H&E,
X400). (B) Immunohistochemical stains showing CD163-positive histiocytes
(X400).
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tochemical results were suggestive of necrotizing lymphadenitis.
The patient had continued hyperthermia, and his highest body
temperature recorded was 40°C. He was treated with methyl-
prednisolone (2mg/kg, q8hour). During treatment on the 12th
day, the patients clinical condition improved. His temperature
normalized, the rash gradually subsided, and the edema slightly
subsided. However, his laboratory parameters worsened. On the
14th day, the patient developed acute respiratory failure required
ventilator-assisted ventilation. On the 15th day, the patient
developed pancytopenia, and a complete blood cell count showed
leukopenia (white blood cell count=3.68�109/L, with 41.2%
neutrophils, and 47.5% lymphocyte), a hemoglobin level of 6.5g/
dl, and a platelet count of 8�109/L). Blood tests showed elevated
D-dimers of 21.12, concentration of fibrin degradation products
was 65.15mg/ml, and a decreased fibrinogen of 60mg/dl. The
patients condition quickly worsened, and eventually DIC
developed. Aspartate aminotransferase levels were 738IU/L,
alanine aminotransferase levels were 138.7 IU/L (normal<40IU/
L) and lactate dehydrogenase (LDH) levels were 136 1U/L. The
patients fever period was more than 7 days and he had
pancytopenia, hypertriglyceridemia, elevated ferritin levels,
reduced NK cell activity, and splenomegaly (7.0cm below the
ribs). The patient was diagnosed as HLH based on the published
criteria from the HLH-2004 trial. On the 16th day, the patient
developed capillary leak syndrome. The patient was then started
on chemotherapy (early-stage dexamethasone, cyclosporine and
etoposide for 8 weeks, according to the HLH-2004 treatment
guidelines) with continuous HDF (98hours) and PE treatment
twice. He showed a complete response to the therapy, and his
condition gradually improved. Hewas discharged on day 45 after
admission due to his good recovery status. The patient had
another 26 days of chemotherapy, and there was no recurrence
17 months after discharge.

3. Discussion

KD usually occurs in young women and adolescents and occurs
commonly in Asia, although it has a worldwide distribution.[5] It
commonly manifests as a prolonged high fever, cervical
lymphadenopathy, and leukopenia. The female-to-male ratio is
between 1.1:1 and 2.75:1.[6] Infectious agents including Epstein-
Barrvirus, human herpes viruses 6 and 8, parvovirus,[7] para-
influenza, paramyxoviruses, and dengue have been reported to
play causative roles,[8] but their roles have not been confirmed.
However, in this patient, there was no clear basis for pathogen
infection. The pathogenesis of KD is not clear. It is believed that
there is an immune response of T cells and histiocytes to an
inciting agent. Cellular destruction is thought to be due to
apoptotic cell death mediated by CD8 T lymphocytes.[9] KD may
not be caused by a single factor; the incidence of viral infection
and autoimmune responses may be related and lead to damage of
the body’s immune balance, ultimately causing immune-mediat-
ed disease or hypersensitivity disease-like changes that manifest
as KD.[10]

HLH is a heterogenic syndrome, due to uncontrolled T cell,
macrophage and histiocyte activation, hyperinflammatory state
accompanied by excessive cytokine production.[2] The most
common symptoms are fever, hepatosplenomegaly, pancytope-
nia, infiltration of various organs by histiocytes, and high serum
ferritin levels. This condition has been described in association
with an autosomal recessive familial syndrome,[11] viral and
other infections, and various malignant diseases,[12] autoimmune
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and metabolic disorders. Delays in therapy with HLH may lead
to irreversible multiorgan failure, the treatment and prognosis of
KD associated with HLH is unclear.[3] The KD and HLHmay be
parts of a continuum of a single clinical condition, rather than
representing separate entities for the etiology and clinical features
between KD and HLH are some overlaps.[13]

We therefore performed a literature review and summarized 18
such cases in children not including the present case and 9 cases in
adult (Tables 1 and 2). The median age at diagnosis was 13 years
for children and 31 years for adult respectively, and the male-to-
female ratio was 1: 1 and 5:4 among children and adults
respectively. Lymph node involvement was cervical (n=10 and
4), auxiliary (n=5 and 1) and generalized (n=4 and 5) in children
and adults respectively. All children and adults showed cytopenia
and increased serum ferritin and LDH levels. The mean ferritin
and LDH levels elevated (7047.7ng/ml and 25965.5 ng/ml, 1855
IU/L and 1805.2 IU/L, respectively) in children and adults, which
were higher than in KD patients without HLH.[8] Only about 2%
splenomegaly and 3% hepatomegaly are seen in KD,[18] but
splenomegaly was observed in 7 (38.9%) and 4 (44.4%) cases,
hepatomegaly was observed in 6 (33.3%) and 1 (11.1%) cases for
children and adults of HLH-associated KD, respectively. In
contrast to the benign course of KD, for 2 (11.1%) children and 3
(33.3%) adult patients HLH-associated KFD died. Recurrence
was observed in only 3 children.
Epstein-Barr virus (n=3), parvovirus B19 (n=1), dengue virus

(n=1) and respiratory syncytial virus (n=1) infections were
documented in these children. Among adults, 1 patient was
infected with Epstein-Barr virus, 1 patient was infected with
Epstein-Barr virus and parvovirus B19.
HLH-associated KFD has a potentially fatal outcome, and

early treatment is required. In the reviewed cases, the treatment in
children included corticosteroids (n=15), IVIG (n=7), cyclo-
Table 1

18 cases of HLH associated KD in children.

case
Age

(y)/Gender
Lymph
node Splenomegaly Hepatomegaly

WBC
(
∗
10^9/L)

Hb
(g /dl)

Plt
(
∗
10^9/L

1 13/F C (�) (�) 0.41 9.2 19

2 0.75/M G (C,I,MD,R,PE) NA NA 18.2 6.9 43
3 12/M C (�) (�) 2.5 10.5 220
4 14/M C,A,I (�) (�) 3.2 9.1 169

5 5/F G (C,A,I,P (+) (+) 1.8 6.7 110
6 14/F C (�) (�) 2.4 9.8 108
7 8/M G (C,A,I,M) (+) (+) 3 11.6 105
8 16/F C,I,A (�) (�) 1.5 NA NA
9 16/M C (+) (�) 1.24 12.6 130
10 13/M A,I (+) (+) 1.7 NA 135
11 16/F A NA NA 0.8 8.9 214
12 14/M C (�) (+) 1.45 12 98
13 10/F C NA NA 1.4 9.7 219
14 1/F G (+) (�) 4.1 5.8 89

15 15/F C (+) (+) 1.4 7.5 147
16 17/F C NA NA 3.1 9.9 normal
17 6/M A NA NA 3.2 124 238

18 1.75/M (+) (+) (+) NA NA 3

ACV = acyclovir, ALF = acute liver failure, AORF = acute olguric renal, ARDS = acute respiratory distress
dexamethazone, EBV = Epstein-Barr virus, IVIG = intravenous immunoglobulin, JIA = systemic juvenile id
node, mPDN = methylprednisolone, MTX = methotrexate, NA = not available, PDN = prednisolone, PPE
systemic lupus erythematosus, SPTL= subcutaneous panniculitis-like T-cell lymphoma, SS= septic shock
= cervical, CH = chest, G = generalized, I = inguinal, M = mesenteric, MD = mediastinal, P = para
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sporine (n=4) and etoposide (n=5). The treatment in adults
included corticosteroids (n=6), IVIG (n=1) and etoposide (n=
3). Among children, 2 patients died, with one case associatedwith
Juvenile myelomonocytic leukemia, and the other one with DIC.
Among adults, 3 of the 9 cases were fatal. 2 cases were pregnant
women with 1 pregnant woman with DIC and other with organ
function failure. The last case was an older man with SLE and
organ failure. DIC and multiple organ failure (MOF) are both
causes of death in children and adults.
For our patient, we performed a lymph node biopsy for

diagnosis. KD usually has a benign course and is self-limiting, but
sometimes it may be fatal with HLH or if these patients develop
DIC.[27,32] No effective or standard unified treatment has been
established for this disease. Usually, supportive treatment alone is
sufficient; corticosteroids and IVIG may be used for severe cases
of KD.[33,34] The treatment and prognosis of childhood KD
associated with hemophagocytic syndrome remains unclear.
According to Kim YM,[3] childhood KD is more frequently
associated with hemophagocytic syndrome. Mahadeva U[21]

reported that treatment with corticosteroids, VP16, and
cyclosporine for a young boy with KD and HLH led to rapid
resolution of symptoms. Chen[18] reported treatment of a patient
with IVIG (2g/kg) and prednisolone (2mg/kg/day), led to a good
recovery. But from our reviews, the patients with DIC or MOF
died, despite treatment with corticosteroids or VP16 or IVIG.
Since the excessive activation of T cells and macrophages may

lead to “cytokine storm”, the inhibition of inflammation by
blocking this cytokine storm may be an effective therapeutic
strategy for HLH. As an adjuvant therapy, continuous HDF can
recover organ function by reducing cytokine levels.[35] Addition-
ally, considering that HLH may lead to acute MOF, the efficacy
of continuous HDF may be considerable in pediatric patients
with MOF.[36] Demirkol et al[37] reported that patients with
)
LDH
(IU/L)

SF
(ng/ml) Pathogen

Associated
diseases Treatment Outcome Literature

NA 14955 IVIG, mPDN,
VP16, DEX

improved [3]

1615 3090 NA improved [14]

1105 1003 PDN recurrence [4]

682 2541 EBV IVIG, ACV,
DEX, VP16

recurrence [4]

1540 3371 DIC PDN, VP16, DEX died [4]

627 472 IVIG, DEX,VP16, CyA improved [4]

1308 1168 EBV PDN improved [4]

1682 9329 PDN, mPDN, CyA improved [15]

NA 892.9 EBV NA improved [16]

NA NA PDN recurrence [17]

>2150 777 Dengue virus corticosteroids improved [8]

1238 128 IVIG,PDN improved [18]

852 1083 IVIG,PDN improved [18]

1317 41500 JIA IVIG, mPDN, PDN,
CyA, MTX

improved [19]

1941 2500 PVB19 PDN improved [20]

1573 >1000 IVIG improved [13]

8340 35500 RSV MOF PDN, VP16 and
DEX, cyA

improved [21]

NA 500 JMML PDN,6-mercaptopurine died [22]

syndrome, ARF = acute respiratory failure, ARNF = acute renal failure, CyA = cyclosporine A, DEX =
iopathic arthritis, JMML = juvenile myelomonocytic leukemia, LCN = liver cell necrosis, LN = lymph
= proximal pulmonary embolus, PVB19 = parvovirus B19, RSV = respiratory syncytial virus, SLE =
, VP16= Etoposide. The affected lymph nodes are described as follows: A= axillary, AB= abdomen, C
-aortic, PEL = pelvis, R = retroperitoneum.
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Table 2

Cases of HLH associated KD in adults.

Case
Age

(y)/Gender
Lymph
node Splenomegaly Hepatomegaly

WBC
(
∗
10^9/L)

Hb
(g/dl)

Plt
(
∗
10^9/L)

LDH
(IU/L)

SF
(ng/ml) Pathogen

Associated
diseases Treatment Outcome Literature

1 21/M C (�) (�) 2 11.8 58 436 NA Sweet’s syndrome PDN improved [23]

2 24/F C NA NA 2.6 9 23 NA NA EBV Pregnancy, DIC,
ARNF, ARDS

IVIG died [24]

3 35/F C NA NA NA 7.8 67 NA 10024 pregnancy,
ALF, PPE

mPDN,
VP16,DEX

died [25]

4 54/F G (C,A,MD,I) NA NA 3.7 5.7 NA 2420 47147 LCN NA improved [26]

5 50/M G (C,A,I) (+) (�) 2.04 8.4 96 3056 NA SLE, AORF,SS mPDN died [27]

6 36/F G (A,PEL,CH,AB) (+) (+) 13.4 7.4 53 3056 40000 EBV,
PVB19

SS,ARF DEX, VP16 HNL recurrence [28]

7 21/M G (C,A,R,I) NA NA 1.6 10 142 752 6691 SPTL VP16, PND,
Mpdn

improved [29]

8 30/M G (C,A,I,P,M) (+) (�) 1.5 12.5 130 1111 NA PND improved [30]

9 40/M C,A (+) (�) 2.7 13.2 82 NA NA naproxen improved [31]

ACV = acyclovir, ALF = acute liver failure, AORF = acute olguric renal, ARDS = acute respiratory distress syndrome, ARF = acute respiratory failure, ARNF = acute renal failure, CyA = cyclosporine A, DEX =
dexamethazone, EBV = Epstein-Barr virus, IVIG = intravenous immunoglobulin, JIA = systemic juvenile idiopathic arthritis, JMML = juvenile myelomonocytic leukemia, LCN = liver cell necrosis, LN = lymph
node, mPDN = methylprednisolone, MTX = methotrexate, NA = not available, PDN = prednisolone, PPE = proximal pulmonary embolus, PVB19 = Parvovirus B19, RSV = respiratory syncytial virus, SLE =
Systemic lupus erythematosus, SPTL= subcutaneous panniculitis-like T-cell lymphoma, SS= septic shock, VP16= Etoposide. The affected lymph nodes are described as follows: A= axillary, AB= abdomen, C
= cervical, CH = chest, G = generalized, I = inguinal, M = mesenteric, MD = mediastinal, P = para-aortic, PEL = pelvis, R = retroperitoneum.
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secondary hemophagocytic syndrome were successfully treated
with PE, IVIG, and methylprednisolone.
Our patient with KD and hemophagocytic syndrome had a

relatively malignant progression of disease. Administration of
IVIG and corticosteroids failed to prevent further progression of
disease. The patient developed acute respiratory failure, DIC, and
capillary leak syndrome. Methylprednisolone treatment was
initiated, followed by dexamethasone, cyclosporine, etoposide,
continuous HDF and PE, and the patient recovered uneventfully.
Chemotherapy, continuous HDF and PE may be one of the ways
to treat children with severe condition.
In conclusion, although KD usually has a benign course, is self-

limiting and, in most cases, administration of IVIG and
corticosteroids yield satisfactory results. When KD is associated
with HLH, DIC, MOF, it may be fatal. Continuous hemodiafil-
tration, plasmaexchange and chemotherapy shouldbe reserved for
those patients who fail to respond to IVIG and corticosteroids.
While the body temperature of patients with KD improves after
steroid therapy, the condition may still worsen if pancytopenia
develops. Higher levels of serum ferritin and LDH and
hepatosplenomegaly are more frequently observed in patients
with HLH-associated KD than those in patients with typical KD.
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