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A Boy with Chronic Active EBV Infection Presented as Mosquito Bite Hypersensitivity
Progressed to Fatal Hemophagocytic Lymphohistiocytosis due to NK Cell Neoplasm
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Chronic active Epstein-Barr virus (CAEBV) infection is characterized by recurrent infectious mononucleosis (IM)-like symptoms and an unusual pattern of anti-EBV antibodies. We report a boy with CAEBV who progressed to aggressive hemophagocytic
lymphohistiocytosis (HLH) with NK cell neoplasm. A 19-year-old adolescent boy was
admitted with fever and a history of recurrent IM-like symptoms following mosquito
bites since the age of 6 years. His condition was diagnosed as CAEBV with atypical
lymphocytosis and an unusual pattern of anti-EBV antibodies. His symptoms subsided
during treatment with steroids and cyclosporine, although the EBV genome load kept
increasing for several years. He was re-admitted after follow-up loss for 8 years, and
his clinical and laboratory findings confirmed HLH and high titer of the EBV genome.
Bone marrow analysis with flow cytometry showed hemophagocytosis with compatible NK cell neoplasm. He rapidly progressed to pulmonary infection and expired
soon after. We conclude that hematopoietic stem cell transplantation may be a potential therapeutic modality for treating CAEBV before serious EBV manifestations.
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infection evolves into chronic active EBV infection (CAEBV)

Introduction

[1,2]. The diagnostic guidelines proposed CAEBV as persistent or recurrent IM-like symptoms, along with an un-

Epstein-Barr virus (EBV) is a member of the human

usual pattern of serological or molecular evidence of

herpes virus family. It is estimated that over 90% of the

persistent EBV infection, with the exclusion of other

world’s population has been infected by EBV, and the in-

known chronic diseases [3,4].

fection persists for life [1]. Primary EBV infections occur-

Clinically, CAEBV has an aggressive course, with com-

ring in childhood are usually asymptomatic or manifest

plications ranging from progression to hemophagocytic

as self-limiting infectious mononucleosis (IM). However

lymphohistiocytosis (HLH), lymphoma, and serious events

in a minority of the immunocompetent population, EBV

including disseminated intravascular coagulopathy [5].
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The cutaneous manifestations of CAEBV are of two types,

non-specific bone marrow (BM) findings, and flow cy-

skin eruptions mimicking hydroa vacciniforme derived

tometery for BM results showed 78.1% CD56 (+), 18.4%

from EBV infected T cells, and mosquito bite sensitivity

CD3 (+), and 6.3% CD19 (+) cells with positive anti-VCA

associated with EBV positive NK cells [6]. Hypersensitivity

IgG and anti-EBNA IgG. There was no evidence of malig-

to a mosquito bite (HMB) is a unique feature characteriz-

nancy through positron emission tomography–compu-

ed by bulla formation combined with intense erythema

terized tomography. We diagnosed with chronic active

at the site of a mosquito bite, eschar healing with sys-

EBV infection as IM manifestations with persistent sero-

temic manifestations such as fever, lymphadenopathy,

logic EBV evidence after mosquito bite. Subsequently, he

and splenomegaly [6,7]. Around 70% of the CAEBV pa-

was frequently admitted due to clinical manifestations of

tients experienced an HMB episode (HMB-CAEBV), and

repeated CAEBV. His symptoms eased following steroids

these patients have the potential of developing into ful-

(Prednisolone 1 mg/kg/day or sometimes alternative ther-

minant HLH.

apy) and cyclosporine (CSA, 3 mg/kg/day) for 2 years.

Here, we reported a case of adolescent boy with CAEBV

Results from the genetic testing for lymphoproliferative

who presented an HMB episode that progressed to HLH

disorders including perforin gene and XMEN (X-linked

due to NK cell neoplasm.

immunodeficiency with magnesium defect, Epstein-Barr
virus infection and neoplasia) disease were negative. His

Case Report

EBV copy number was increasing for several years since
2006 (Fig. 1), and he was recommended hematopoietic

A 19-year-old adolescent boy was admitted to the hos-

stem cell transplantation (HSCT) with HLA-matched sis-

pital with recurrent fever and skin necrosis. He had a

ter, but parents refused because except for mosquito

history of developing IM like symptoms, such as high fe-

bite-related events, he was otherwise quite well. Subse-

ver with skin necrosis, at the site of mosquito bites since

quently, he was lost to follow up for about 8 years.

the age of 6 years, when he was diagnosed with IM due

He was readmitted due to presenting fever and com-

to EBV. However, he developed recurrent episodes of IM

plete blood cell counts abnormality after 8 years later.

following mosquito bites with skin necrosis. His labo-

At admission, laboratory reports confirmed HLH includ-

ratory report confirming CAEBV at the age of 8 years

ing pancytopenia (hemoglobin: 12.8 g/dL, white blood

showed atypical lymphocytosis in peripheral blood and

cell count: 810/L, absolute neutrophil count: 270/L,

Fig. 1. The EBV copy number and
clinical course of the disease. The
EBV copy number decreased during
steroid and CSA therapy for 1 year,
but increased subsequently despite
immunomodulation therapy.
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lifetime. The infection with EBV may exhibit multiple
clinical manifestation including infectious mononucleosis as an immunopathologic state, T/NK cell lymphoma
as low immune impairment state, and B lymphoproliferative disease as a severely immunocompromised state
[8,9]. CAEBV is a rare complication of primary infection
in immunocompetent children. CAEBV infection is characterized by chronic or recurrent infectious mononucleosis-like symptoms, such as fever, lymphadenopathy,
and hepatosplenomegaly [3,9].
In this case, the patient suffered from recurrent epiFig. 2. The bone marrow findings showed aggressive hemophagocytosis with erythroblast, myeloblasts, and platelets, and
the cytogenetic results showed 46, XY, del (4) (q25q31.1).

sodes of infectious mononucleosis with high NK cells
counts after mosquito bites, and a high EBV viral load
was sustained despite immunosuppressive therapy. The

platelet: 19,000/L), hyperferritinemia (6,760 ng/mL), hy-

pathogenesis of CAEBV includes the oligoclonal pro-

pofibrinogenemia (67 mg/dL), and hypertriglyceridemia

liferation of EBV-infected NK or T cells, macrophage ac-

(288 mg/dL) with high titer of EBV genome (922,718 copy/

tivation, inflammatory cytokines-mediated hemophago-

mL). Bone Marrow reports showed hemophagocytosis

cytosis, and the emergence of EBV-positive NK or T cell

with 46, XY, del (4) (q25q31.1) (Fig. 2), and bone marrow

lymphoma [5,9,10]. Patients with CAEBV also exhibit an

contained below 25% of blast and its flow cytometry re-

unusual pattern of anti-EBV antibodies and high viral

sults showed CD3 (+), cy-CD3 (+), CD5 (+), CD8 (+), CD45

loads in their peripheral blood [3,5]. The clonal expan-

(+), CD43 (+), and CD56 (+) profile, compatible to NK cell

sion of EBV-infected T cells and NK cells plays a central

neoplasm. He was treated with a high dose methyl-

role in the pathogenesis of CAEBV [4,5,10]; however, in

prednisolone pulse therapy and CSA, following which his

western countries, CAEBV may not always be associated

symptoms improved.

with the expansion of EBV-infected T or NK cells [5].

However, he was re-admitted 3 weeks later due to

The cutaneous manifestations in CAEBV include hy-

knee-joint pain and fever, and his condition was diag-

droa vacciniforme derived from EBV specific T cells, and

nosed as recurrent HLH. He received CSA, dexametha-

hypersensitivity to a mosquito bite (HMB) [6,7,10]. The

sone, intravenous immunoglobulin, and broad-spectrum

HMB represents local cutaneous reactions such as eryth-

empirical antibiotics along with anti-fungal therapy. Our

ema, blisters, and ulcers, followed by IM as the systemic

treatment plan was in line with the HLH protocol 2004.

manifestations [7,11]. In our case, the patient experi-

However, he acquired opportunistic pulmonary infection

enced recurrent skin necrosis with IM manifestations fol-

due to pneumocystis jiroveci, and eventually developed

lowing mosquito bites. Therefore, CAEBV related NK

multi-organ failure and received mechanical ventilation

cells can be suspected in cases of recurrent cutaneous

and continuous renal replacement therapy. Despite the

manifestations with systemic symptoms following a mos-

aggressive therapeutic intervention, the patient expired

quito bite [6,7,11].

soon after.

This patient showed temporary improvement during
steroid and CSA therapy, and was recommended hema-

Discussion

topoietic stem cell transplantation (HSCT), although the
parents refused. Currently, there is no standard thera-

Epstein-Barr virus is one of the human herpesviruses,

peutic protocol for CAEBV treatment. Treatment with anti-

and latent EBV infection persists in the B cells for a

viral, anticancer, and immunomodulating agents pro-
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vides a transient relief but is not viable as a long term
treatment modality to control CAEBV [1,5]. Recent stud-

Barr virus-associated lymphoproliferative disease in non-immunocompromised hosts: a status report and summary of an

ies have indicated that the HSCT may provide a positive

international meeting, 8-9 September 2008. Ann Oncol 2009;
20:1472-82.

outcome for CAEBV [1,12], while there are also ongoing

3. Kimura H, Hoshino Y, Kanegane H, et al. Clinical and viro-

clinical trials with EBV-specific T cell therapy [13]. The

logic characteristics of chronic active Epstein-Barr virus infection. Blood 2001;98:280-6.

early planned HSCT for CAEBV may obtain better out-

4. Okano M, Kawa K, Kimura H, et al. Proposed guidelines for

come than uncontrolled case [12].
In this case, NK cell neoplasm was identified in bone
marrow by flow cytometry. The long-term clinical course
over 10 years showed HMB with IM-like manifestations,
and suggested the involvement of EBV-specific NK cells.
The CAEBV has been reported to progress to recurrent
HLH followed by hematologic malignancies including T/
NK lymphoproliferative disorders [14]. The poor prognostic factors for CAEBV prognosis include late-onset

diagnosing chronic active Epstein-Barr virus infection. Am J
Hematol 2005;80:64-9.
5. Kimura H. Pathogenesis of chronic active Epstein-Barr virus
infection: is this an infectious disease, lymphoproliferative
disorder, or immunodeficiency? Rev Med Virol 2006;16:25161.
6. Sangueza-Acosta M, Sandoval-Romero E. Epstein-Barr virus
and skin. An Bras Dermatol 2018;93:786-99.
7. Tokura Y, Ishihara S, Tagawa S, Seo N, Ohshima K, Takigawa
M. Hypersensitivity to mosquito bites as the primary clinical
manifestation of a juvenile type of Epstein-Barr virus-associated natural killer cell leukemia/lymphoma. J Am Acad Der-

age (over 8 years), thrombocytopenia, and EBV-infected

matol 2001;45:569-78.
8. Straus SE, Cohen JI, Tosato G, Meier J. NIH conference. Epstein-

T cells [15]. Since this patient was diagnosed at a younger

Barr virus infections: biology, pathogenesis, and management.

age and showed CAEBV involving NK cells, HSCT may

Ann Intern Med 1993;118:45-58.
9. Taylor GS, Long HM, Brooks JM, Rickinson AB, Hislop AD.

have led to a better outcome.
Based on the clinical findings from our case, we suggest that HSCT should be considered as the curative therapy for CAEBV cases before aggressive EBV manifestations are established.
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