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The First Korean Case of Epstein-Barr Virus-positive
Natural Killer/T-cell Lymphoma That Progressed From
Severe Mosquito Bite Allergy, With Coexistence of
Hemophagocytic Lymphohistiocytosis
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Dear Editor,

Severe mosquito bite allergy (SMBA; also known as hypersensi-
tivity to mosquito bites), characterized by high fever and intense
local skin symptoms following mosquito bites, is a very rare form
of Epstein-Barr virus (EBV)-positive natural killer (NK)-cell lym-
phoproliferative disorder [1]. Owing to its rarity and because the
first signs primarily manifest as a cutaneous condition, many
clinicians are likely to misdiagnose SMBA as common cellulitis
[1].

Although EBV infection and its oncogenic features are well
known, SMBA has rarely been reported in Korea [2, 3]. In con-
trast to its name, SMBA is not an allergic disease but a hemato-
logic disease, as mosquito saliva can trigger EBV reactivation
and EBV-oncogene expression in latently infected NK cells [4,
5]. Life-threatening complications, such as NK/T-cell lymphoma
or hemophagocytic lymphohistiocytosis (HLH), could be the
most important effects throughout the extended clinical course
of SMBA [6, 71. We report the first Korean case of EBV-positive
NK/T-cell lymphoma that progressed from SMBA, with coexis-
tence of HLH. Two similar cases had been reported in Korea [2,

3]. One of these showed similar symptoms such as NK cell lym-
phocytosis and hemophagocytic syndrome, but it did not prog-
ress to lymphoma [2]. The other case showed similar history as
our patient, and the condition progressed to lymphoma; how-
ever, it was related to neither bone marrow (BM) involvement
nor HLH [3].

This case report was written in accordance with the Declara-
tion of Helsinki (2013 revision) and approved by the Institutional
Review Board of Asan Medical Center, Seoul, Korea. Written in-
formed consent was obtained from the patient.

A 17-year-old boy had experienced waxing and waning edem-
atous skin lesions whenever bitten by mosquitoes since 11 years
of age, and those skin lesions had never been treated. As his
symptoms were worsening, he visited a local dermatologist for
his right upper arm mass lesion with necrosis in January 2018,
and a skin excision was performed. However, the skin necrosis
worsened. In February 2018, a skin biopsy of the right upper
arm lesion was performed at Kyungpook National University
Hospital, Daegu, Korea, which revealed NK/T-cell lymphoma
with a background of T- and NK-cell type chronic active EBV in-

Received: May 6, 2019
Revision received: June 10, 2019
Accepted: August 1, 2019

Corresponding author: Chan-Jeoung Park, M.D., Ph.D.

Department of Laboratory Medicine, University of Ulsan, College of Medicine
and Asan Medical Center, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505,
Korea

Tel: +82-2-3010-4508, Fax: +82-2-478-0884, E-mail: cjpark@amc.seoul.kr

80 www.annlabmed.org

© Korean Society for Lahoratory Medicine

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

https://doi.org/10.3343/alm.2020.40.1.80


https://orcid.org/0000-0002-3271-9306
https://orcid.org/0000-0003-4396-8348
https://orcid.org/0000-0002-4403-8989
https://orcid.org/0000-0002-0045-1747
https://orcid.org/0000-0002-2148-5778
https://orcid.org/0000-0003-2852-6832
http://crossmark.crossref.org/dialog/?doi=10.3343/alm.2020.40.1.80&domain=pdf&date_stamp=2019-08-19

Lee S, et al.
EBV-positive NK/T-cell lymphoma and HLH from SMBA

fection.

In March 2018, he was admitted to Asan Medical Center. He
showed high levels of EBV-viral capsid antigen 1gG (396 U/mL)
and EBV-early antigen 1gG (82.0 U/mL) detected by chemilumi-
nescence immunoassay (CLIA). Complete blood counts were as
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follows: Hb, 133 g/L; platelets, 118 x10%L; and white blood
cells, 2.1x10%L, with 3% metamyelocytes, 47% segmented
neutrophils, 35% lymphocytes, 12% monocytes, 2% eosino-
phils, and 1% reactive lymphocytes. At the same time, positron
emission tomography-computed tomography revealed several

Fig. 1. BM findings of NK/T-cell lymphoma in this patient. Arrows on each figure indicate neoplastic lymphocytes. (A) Neoplastic lympho-
cytes with medium size, round or slightly irregular nuclei, indistinct nucleoli, and slightly basophilic cytoplasm containing some granules
and cytoplasmic vacuoles (BM aspirate, Wright stain, x1,000). (B) Interstitial infiltration of neoplastic lymphocytes (BM biopsy, H & E stain,
% 1,000). (C) Increased neoplastic CD8+ T cells (BM biopsy, CD3 IHC, x400). (D) Increased neoplastic CD56+ NK cells (BM biopsy,
CD56 IHC, x400). (E) Increased EBV-positive neoplastic lymphocytes (BM biopsy, EBV in situ hybridization, x400). (F) Markedly de-
creased CD4+ T cells (BM biopsy, CD4 IHC, x400).
Abbreviations: BM, bone marrow; NK, natural killer; H&E, hematoxylin and eosin; EBV, Epstein-Barr virus; IHC, immunohistochemistry.
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Fig. 2. TCR gene rearrangement using BM aspirates: clonal peaks for rearranged TCRy gene.

Abbreviations: TCR, T-cell receptor; BM, bone marrow.

hypermetabolic lesions in the right upper arm, lung, omentum,
mesentery, and right iliac bone; these findings were compatible
with those of NK/T-cell lymphoma. The BM study found no spe-
cific findings. In May 2018, the follow-up BM study revealed
marked interstitial infiltration of neoplastic lymphocytes (Fig. 1A
& 1B) and frequent occurrence of hemophagocytic histiocytes.
The BM biopsy revealed strong positivity for CD8 and CD56 im-
munohistochemical staining, and EBV in situ hybridization; CD4-
positive T cells were markedly decreased (Fig. 1C-1F). T-cell re-
ceptor (TCR) gene rearrangement study using BIOMED-2 PCR
assays (InVivoScribe, San Diego, CA, USA) revealed TCR-y rear-
rangements (Fig. 2). BM involvement of NK/T-cell lymphoma
was diagnosed.

Four cycles of SMILE (dexamethasone, methotrexate, ifos-
famide, L-asparaginase, etoposide) chemotherapy were initi-
ated, and in October 2018, haplo-peripheral blood stem cell
transplantation was done. The follow-up of BM study in June
2019 revealed no evidence of lymphoma involvement or hemo-
phagocytic histiocytes. To monitor EBV activity in peripheral blood,
regular follow-ups of EBV DNA quantification using real-time
PCR were performed. The results fluctuated for eight months,
ranging from negative to 3.01 log IU/mL.

In 2007, Asada, et al. [5] reported the unique pathogenic me-
chanism of SMBA and revealed that the marked response of
CD4+ T cells to mosquito saliva could induce the reactivation of
latent EBV infection in NK cells. The dominant infiltration of
CD4+ cells at mosquito bites in SMBA patients supports the
aforementioned mechanism [5]. Conversely, in 2013, Lee, et al.
[6] reported 14 SMBA episodes in four patients, demonstrating
relatively decreased CD4+ cell proportions. In addition, they re-
ported that as CD4+ cells may suppress EBV activation and in-
hibit the process of overwhelming HLH, decreased amounts of
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CD4+ cells could constitute a warning sign of BM failure, thus
contributing to a worse prognosis [6]. Thus, CD4+ cells may
play a key role in SMBA pathogenesis. CD4 depletion could oc-
cur under the conditions of NK/T-cell lymphoma and hemophago-
cytic syndrome progression.

The aforementioned Korean cases in 2006 and 2010 further
support the above-mentioned findings [2, 3]; the case without
HLH had adequate CD4+ cells, whereas the case with HLH had
decreased CD4+ cells. Our patient exhibited rare CD4+ cells in
the BM biopsy with the absence of CD4+ cells in the skin. These
findings are similar to those reported by Lee, et al. [6], as our
patient had HLH at the time of BM involvement of NK/T-cell
lymphoma.

In conclusion, we report the first Korean case of EBV-positive
NK/T-cell lymphoma that progressed from SMBA, with coexis-
tence of HLH. In this case, marked neoplastic NK/T-cell prolifer-
ation with strong EBV positivity and decreased CD4+ T cells
were noted. These findings suggest that CD4+ T cell depletion
might induce EBV reactivation in NK cells, neoplastic prolifera-
tion of NK/T-cells, and occurrence of HLH. We recommend EBV
DNA quantification and CD4-positive T cell measurement as a
prognostic marker in the case of SMBA.
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