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Association of Langerhans Cell Histiocytosis with
Chronic Active Epstein-Barr Virus Infection:
Case Report and Review of the Literature
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Abstract

Langerhans cell histiocytosis is a rare disease involving multiple systems in children. We report a case of
Langerhans cell histiocytosis in a paediatric patient presenting with prolonged fever, enlargement of the
cervical and abdominal lymph nodes, hepatosplenomegaly and anaemia. He was confirmed to have chronic
active Epstein-Barr virus infection and Langerhans cell histiocytosis by abdominal lymph node biopsy,
according to the diagnostic criteria for active Epstein-Barr virus infection and the histopathological criterion
for Langerhans cell histiocytosis. The infiltration of Epstein-Barr virus in the Langerhans cell histiocytosis
lesion was also detected. The diagnosis of Langerhans cell histiocytosis accompanied by chronic active
Epstein-Barr virus infection is rare. The aetiology of Langerhans cell histiocytosis is obscure. However,
the role of Epstein-Barr virus infection in the pathogenesis of several diseases has been postulated because
higher frequencies of Epstein-Barr virus have been detected in blood or tissue samples from patients with
these diseases compared with those from the unaffected individual. However, the relationship between
Epstein-Barr virus infection and Langerhans cell histiocytosis remains unclear. Reports of the presence
of Epstein-Barr virus in Langerhans cell histiocytosis tissues are controversial. In our case, Epstein-Barr
virus infection might have participated in the development of Langerhans cell histiocytosis, according to
the patient's clinical history and the infiltration of Epstein-Barr virus in the Langerhans cell histiocytosis
lesion.
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Introduction
Langerhans cell histiocytosis (LCH) is a rare disease
occurring in children that involves the bones, skin, soft
tissue, and other organs. It has highly variable clinical
manifestations, ranging from solitary lytic bone lesions to
diffuse organ involvement. The aetiology of LCH remains
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obscure. Here, we report an LCH patient with an EpsteinBarr virus (EBV) infection diagnosed with chronic active
EBV infection (CAEBV).

Case Report
A one-year-old boy was admitted to our ward with a
complaint of a recurrent fever lasting for 23 days. He was
diagnosed with pneumonia and EBV infection at a local
hospital. A complete blood count revealed five per cent
abnormal lymphocytes and an elevated IgM antibody titre
against EBV. He recovered after treatment with intravenous
antibiotics. However, he developed another fever 15 days
later. He was admitted to our ward for prolonged fever after
being administered intravenous antibiotics and ganciclovir
for four days at a local hospital and two days at our
outpatient clinic.
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The vital signs of the patient were normal, and the cervical
lymph nodes were enlarged; the largest size observed on
physical examination was 1 cm x 0.5 cm. His spleen was
enlarged (3 cm below the ribs). The other physical
examination results were normal. His complete blood count
showed the following: a white blood cell count of 7.02 x
109/L (40.4% neutrophils), a haemoglobin level of 79 g/L,
a platelet count of 236 x 109/L, a C-reactive protein (CRP)
level of 52 mg/L, and an erythrocyte sedimentation rate of
27 mm/h. The cytokine IL-6 level was elevated, and the
IL-10 and INF-γ levels were normal. The albumin level was
26.6 g/L, and the triglyceride and alanine aminotransferase
levels were normal. The IgG antibody titre against EB viral
capsid antigen (VCA)-IgG was positive, the VCA-IgM titre
was negative, and the early antigen (EA)-IgG and EA-IgM
titres were also negative. EBV-DNA was not detected in
the peripheral blood. Chest CT suggested pneumonia, and
abdominal CT showed splenomegaly. The patient was
diagnosed with EBV infection and pneumonia at admission.
He received intravenous cefuroxime for six days, and we
added intravenous ganciclovir on the fifth day after
admission. However, he continued to have a fever, and an
elevated CRP level. We changed the antibiotic treatment
from cefuroxime to piperacillin/tazobactam for seven days
and then to azithromycin for five days. We also administered
the patient intravenous immunoglobulin to treat the EBV
infection. However, his condition did not improve. The antiEBV antibody levels were rechecked at 12 days after
admission. VCA-IgG was still positive, and EA-IgG
became positive. Ultrasonic examination showed
hepatosplenomegaly and enlargement of the portal lymph
nodes on the fifteenth day after admission. We found some
haemorrhagic rashes on his trunk on the twentieth day, and
a smear of the rashes tissue revealed the presence of
histiocytes. The patient underwent abdominal lymph node
biopsy via laparoscopy after 19 days of admission. The
biopsy results showed the presence of 2.6 x 10 5/L and
1.2 x 104/L EBV-DNA copies in the lymph nodes and ascites,
respectively. Histopathological examination demonstrated
an infiltration of langerhans cells (LC) that stained positive
for S100 and CD1a (Figure 1). The patient was diagnosed
with CAEBV and LCH, and therapy was abandoned. We
checked on the patient's condition by telephone after he
went home ten months later and found that he continued to
have fever with progressive hepatosplenomegaly and
cervical lymph nodes and that he was not receiving any
therapy.
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Figure 1
Haematoxylin and eosin staining of lymph node
biopsy showing the presence of langerhans cells with typical
dendritic projections (a) (400 of original magnification).
Immunohistochemical staining showing expression of S-100 (b)
and CD1a antigen (c) (100 of original magnification).
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Discussion
This patient mainly presented with prolonged fever,
enlargement of the lymph nodes, hepatosplenomegaly and
anaemia. He was finally confirmed to have CAEBV and
LCH by abdominal lymph node biopsy. We report
this patient because of the rarity of the diagnosis of
LCH accompanied by CAEBV; in addition, the detection
of EBV in LCH lesions, as in our patient, seems to
play a role in the development of LCH. CAEBV is
characterised by chronic or recurrent symptoms of fever,
hepatosplenomegaly, and liver dysfunction during the acute
phase of infectious mononucleosis (IM). Unusually high
titres of anti-EBV antibodies are detected in serum from
CAEBV patients. The patient in this report had IM-like
syndrome 23 days prior and presented with prolonged fever,
hepatosplenomegaly, enlargement of the cervical and
abdominal lymph nodes and anaemia. He tested positive
for EA-IgG after 12 days. EBV-DNA copies were detected
in the biopsy tissue and ascites. The patient was diagnosed
with CAEBV according to the diagnostic criteria reported
by Okano et al.1
LCH is a rare disease affecting children that involves
the bone, skin, soft tissue, and other organs. It has highly
variable clinical manifestations, ranging from solitary lytic
bone lesions to diffuse organ involvement. Langerhans cells
express CD1a and langerin (CD207), are positive for
S-100 and contain Birbeck granules. The pathogenesis of
LCH remains obscure, and it is unclear whether it is
associated with infection. The patient in this report had
multiple involved organs, including the liver, spleen, skin,
and lymph nodes. Histopathological examination of the
abdominal lymph node biopsy demonstrated an infiltration
of large cells with pale cytoplasm and reniform nuclei that
stained positive for S100 and CD1a. The diagnosis of LCH
was established according to the histopathological criterion
of the Histiocyte Society (2009).
Over 90% of the world’s population have been infected
with EBV. Primary EBV infection is usually asymptomatic,
except for IM, which mainly occurs in children and young
adults. B cells are the cellular targets of EBV in primary
EBV infection. EBV-associated haemophagocytic
histiocytosis (EBV-HLH) and chronic active EBV infection
are rare. EBV typically infects T lymphocytes and natural
killer (NK) cells and plays significant roles in the
pathogenesis of these diseases.
In fact, the roles of EBV infection in the pathogenesis
of several diseases have been postulated. EBV is more easily
detected in blood or tissue from patients with these diseases
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than in those from the unaffected individuals. EBV is
associated with haematological diseases, such as systematic
EBV-associated T/NK cell lymphoproliferative diseases,
malignant lymphoma, and leukaemia, in addition to
malignancies of epithelial cell origin. It typically infects
CD4+T cells or NK cells in CAEBV patients. The
development of T cell-type non-Hodgkin lymphoma or NK/
T cell midline lymphoma has been reported in several
patients with CAEBV. However, the aetiology of LCH
remains unclear. Is EBV infection associated with LCH?
In our case, both EBV and LC were detected in the patient’s
lymph nodes. Was it a coincidence or did EBV infection
participate in the development of LCH? McClain et al2
failed to find evidence of the EBV genomic material in 56
patients with LCH. Schenka et al3 reported 117 biopsy
specimens diagnosed as LCH, while EBV was not detected
in Langerhans cells in any of the 117 specimens. Recently,
Jeziorski et al4 have shown that the prevalence, serological
titres, and viral loads for EBV and other human herpes
viruses do not differ between LCH patients and controls.
None of the abovementioned studies found evidence of a
relationship between EBV and LCH. In contrast, Shimakage
et al5 showed positive hybridisation signals for EBER1
ribonucleic acid by in situ hybridisation in paraffin sections
from 17 patients with LCH. This group also examined 26
North American paediatric LCH patients, who were found
to be positive for EBER1. 6 Further, a patient has been
reported in the literature who was diagnosed with EBVrelated HLH and subsequently developed LCH within a
short period of time.7 In addition, a CAEBV patient has
been reported who subsequently developed bilateral orbital
masses and was diagnosed with LCH,8 suggesting that the
EBV infected B-cells detected in the tissues of these patients
may trigger the formation of Langerhans-like lesional cells
and eventually the development of LCH in some cases.
The different outcomes among studies may have been due
to the varying regions studied or to the differing sensitivities
of the detection methods used. Previous studies have
demonstrated the infiltration of EBV-infected B-cells into
LCH tissues, suggesting that interactions between EBVinfected B-cells and lesional cells might contribute to the
pathological development of LCH. Egeler et al have
indicated that the expression of CD40 and CD40 ligand
(CD40L) in LCH lesions, along with CD40-CD40L
interactions, might play important roles in activating both
lesional cells of LCH (CD40+) and T-cells (CD40L+). This
activation results in increases in the expression of
costimulatory and adhesion molecules, proliferation, and
the production of proinflammatory cytokines and proteolytic
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enzymes, which are all features of LCH.9 Imadone et al have
implied that the main source of CD40L in LCH patients
may be EBV-infected B-cells that infiltrate into LCH tissues
because EBV infection induces the expression of CD40L
on these cells. In conclusion, the patient in this report was
diagnosed with CAEBV and LCH, and EBV infiltration was
detected in the LCH lesion.10
A review of the literature has suggested that EBV
infection might participate in the development of LCH in
some cases.
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