
Hodgkin’s Lymphoma Arising in a Patient
With Hypersensitivity to Mosquito Bites: A

Case Report

A 10-year-old male presented to the Department of Derma-
tology complaining of intense skin reactions at mosquito bite sites in
September 2002. He exhibited multiple scattered, punctated ulcer-
ations on bilateral lower extremities. In addition to the marked cuta-
neous reaction, he also experienced systemic symptoms including
fever after mosquito bites throughout his childhood. A skin biopsy
was performed, and local treatment for the lesion was administered
without further systemic evaluation. In October 2008, the patient,
then age 16 years, presented with a palpable mass located on the left
neck of approximately 2 to 3 weeks’ duration. On physical examina-
tion, a conglomerate of large lymph nodes was present in the left neck,
the largest of which measured approximately 7 � 5 cm. Because of his
history of hypersensitivity to mosquito bite (HMB), careful inspection
of his legs was performed, revealing multiple shallow ulcers with
healing scars (Fig 1). Computed tomography and positron emission
tomography scans showed multiple poorly enhancing and variable-
sized homogeneous lymph nodes involving the left cervical region
and bilateral inguinal areas (Fig 2). In addition, there were multifo-
cal lesions demonstrating increased fluorodeoxyglucose uptake in the
skin and subcutaneous layer of bilateral cheeks and buttocks. On
hematologic examination, blood cell counts and lactate dehydroge-
nase level were within normal limits. Antiviral capsid antigen immu-
noglobulin (Ig) G, antiearly antigen, and anti-EBNA IgG against
Epstein-Barr virus (EBV) were positive, and antiviral capsid antigen
IgM was negative. The EBV DNA copy number was 2,649 copies/5 �L
whole blood (normal range, � 10 copies). Lymph node biopsy re-
vealed widening of the paracortex with infiltration of heterogeneous

inflammatory cells including small lymphocytes, histiocytes, and
many eosinophils. The inflammatory infiltrates were punctuated
by scattered large mononuclear or multinuclear Reed-Sternberg
(RS)–like atypical cells that had large eosinophilic nucleoli and a thick
nuclear membrane (Fig 3A). By immunohistochemical study, the
RS-like cells demonstrated a strong membranous stain for CD30 and
perinuclear staining for CD15 and were positive for PAX-5 and
LMP-1 but negative for CD20, CD3, and EBNA-2. Atypical mononu-
clear and multinuclear RS-like cells showed a positive signal by EBV-
encoded RNA (EBER) in situ hybridization. Aside from the RS-like
cells, many small lymphocytes scattered in the background were also
positive for EBER in situ hybridization (Fig 3B). No abnormal find-
ings were noted in the bone marrow biopsy except for a few EBV-
positive small lymphocytes (� 10 lymphocytes). The skin biopsy from
the region of HMB in 2002 was retrospectively reviewed, revealing
severe necrosis of the epidermis and upper dermis (Fig 4A). There was
infiltration of small lymphocytes, histiocytes, and many eosinophils
around the blood vessels and hair follicles, and the blood vessel lumens
were often obliterated by RBCs and fibrin. Immunohistochemical
analysis revealed that the infiltrating cells were heterogenous in their
lineage; some were helper or cytotoxic T cells and positive for CD3,
CD4, or CD8 whereas others were natural killer (NK) cells positive for
CD56. Many EBV-positive cells were documented by EBER in situ
hybridization (Fig 4B). The patient was subsequently diagnosed with
stage IV Hodgkin’s lymphoma (HL) associated with HMB, and chem-
otherapy with doxorubicin, bleomycin, vinblastine, and dacarbazine
(ABVD) was initiated in November 2008. The patient completed the
sixth cycle of chemotherapy in May 2009, and active disease was no
longer detectable on follow-up computed tomography and positron
emission tomography scans. The EBV DNA copy number was re-
duced to 135.79 copies/5 �L whole blood in June 2009.

HMB is characterized by intense local cutaneous symptoms in-
cluding erythema, bullae, ulcers, and scar formation and by systemic
symptoms such as fever, lymphadenopathy, and liver dysfunction
after mosquito bites.1,2 Most patients are in the first two decades of
life, with a median age of 6.7 years.3 The disease has a strong racial
predisposition, and most cases have been reported from Japan,1,4-7

with a few cases each from Taiwan,8,9 Korea,10,11 and Mexico,12 al-
though the first case was documented in the United States in Florida in
1938.13 HMB was initially thought to be a simple allergic reaction to
mosquito bites; however, it showed several features distinct from
common mosquito bite allergies. In patients with HMB, the cutane-
ous reaction is much more severe compared with the general skin
lesion induced by mosquito bites and is further associated with sys-
temic symptoms. In addition, HMB has been reported in patients with
lymphoproliferative disease. Tokura et al3 demonstrated that the ma-
jority of patients with HMB suffered from chronic EBV infection and
NK cell leukemia/lymphoma. As cases accumulated, it became appar-
ent that HMB is associated with chronic EBV infection syndrome,
although exceptions exist in cases of chronic lymphocytic leukemia
and mantle-cell lymphoma that occurred without evidence of EBVFig 1.
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infection.14,15 The bite site reveals a perivascular mononuclear cell
infiltration with an increased number of NK and CD4� T cells, a
considerable proportion of which are positive for EBV.13,16 In the
peripheral blood, an NK cell lymphocytosis is frequently observed,
and some of the NK cells carry the EBV genome.17,18 Patients

diagnosed with chronic active EBV infection (CAEBV) or NK cell
lymphoid malignancy occasionally have a history of HMB.3,16 Some-
times, HMB is the first manifestation of clonal EBV-positive NK cell
malignancy.5 Consequently, researchers investigated the pathogenic
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mechanism linking EBV infection, HMB, and NK cell lymphoprolif-
eration, in which the CD4� T cell plays a major role. Mosquito salivary
gland extract–stimulated CD4� T cells were found to induce EBV
reactivation in latently infected NK cells. EBV oncogenes, such as
LMP-1, expressed in NK cells induce proliferation of NK cells, leading
to NK cell neoplasm.13 In contrast to the strong association with T or
NK lymphoproliferative disease,3,7,19 B-lineage lymphoma is rare
in HMB,20,21 and HL has not been reported so far. HMB and CAEBV
are included in the same spectrum of EBV-associated T and NK
lymphoproliferative diseases with overlapping clinical features. HMB
is commonly complicated by CAEBV, and up to 33% of patients with
CAEBV show cutaneous HMB.22 In CAEBV, the predominant cell
types infected by EBV are ��T, ��T, CD4� T, CD8� T, NK, and
rarely, B cells.23,24 Although malignant neoplasms in patients with
CAEBV are usually of the T- or NK-cell type, there was a previous
report of HL arising in a patient with CAEBV.25 The development of
HL in CAEBV suggests that the rare EBV-infected B cells are a source
of B-cell neoplasm and undergo neoplastic transformation under the
influences of oncogenic EBV-latent genes. Likewise, HL in HMB
seems to develop from such rare EBV-infected B cells, although NK
cells are the main target of neoplastic transformation. In summary, we
report a case of HL in a patient with known HMB. In chronic EBV-
associated T or NK lymphoproliferative disease, T or NK cells are the
predominant cell type, but rare EBV-infected B cells may lead to
development of B-cell neoplasm.
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