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patient began to suffer from irregular fever with 
no obvious cause. The highest temperature 
was 39.8°C during the entire course of the dis-
ease. Afterward, multiple swelling and painful 
lymph nodes were found in his cervical region. 

Thanks to treatment with antibiotics, the 
amount of enlarged lymph nodes was reduced 
and the pain was alleviated. However, the dis-
ease recurred within a short time. He was 
admitted to the hospital for further examina-
tion and treatment. The patient had no previ-
ous medical history or family history. He had a 
splenomegaly, with 3 cm under the costal 
region. Blood tests revealed that his leukocyte 
count was 1.52×109/L，with a hemoglobin con-
centration of 106 g/L, and a thrombocyte count 
of 83×109/L. Elevated transaminase (ALT 136 
U/L, AST 220 U/L), bilirubin (TB 30.9 μmol/L), 
and decreased albumin (23.2 g/L) indicated 
liver dysfunction. The EBV genome load in his 
peripheral blood was notably high (6.27×105 
copies/mL). 

To identify whether there were malignant hema-
tological diseases, he received bone marrow 
aspiration and cervical lymph node biopsy. The 
bone marrow smear showed that the lympho-
cyte percentage was low and immature lympho-
cytes occasionally appeared. Bone marrow flow 
cytometry results revealed that lymphocytes 
accounted for about 13.4% of total karyocytes. 
These lymphocytes included 86.8% CD3 + T 

Figure 1. Bone marrow flow cytometry results revealed that 12% CD56 + NK cells, which presented as purple, were 
identified with CD2, CD7, CD45RA expression, and CD8 partial expression, without CD57, CD5, CD4, CD45RO, and 
CD16 expression.

Figure 2. Sample from lymph node biopsy showing 
that parts of normal structures were reserved. T lym-
phocytes hyperplasia was found in the paracortex 
zone with slightly bigger lymphoid cells among them 
(hematoxylin and eosin staining; magnification, ×40).
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lymphocytes, 12% CD56 + NK cells, and 1.2% 
CD19 + CD20 + B lymphocytes. T lymphocytes 
expressed CD2, CD5, and CD7, with partial 
expression of CD57 and CD56. NK cells were 
identified with CD2, CD7, and CD45RA expres-
sion, with CD8 partial expression and without 
CD57, CD5, CD4, CD45RO, and CD16 expres-
sion. There were no monoclonal abnormal B 
lymphocytes in the bone marrow (Figure 1). As 
results of the cervical lymph node biopsy did 
not identify the disease, T lymphocytes, B lym-
phocytes, and NK cells were sorted with immu-
nomagnetic beads to clarify the target cells of 
EBV infection. Next, real- time probe method 
was conducted to quantify expression of EBV 
nucleic acid amounts in each type of lympho-
cytes. Eventually, quantitative test results could 
be represented by the ratio of EBV copy number 
and cell count. Test reports suggested that 
infected T lymphocytes, B lymphocytes, and NK 
cells amounts were 2.58×105, 1.69×105, and 
1.95×107 (/2×105), respectively, indicating NK 
cells as the main target cells. Finally, lymph 
node biopsy pathology showed parts of the nor-
mal structures were reserved while T lympho-
cytes hyperplasia was found in the paracortex 
zone, with slightly bigger lymphoid cells among 
them (Figure 2). Different shapes of multifocal 
red dye necrotic areas were also found in the 
lymph nodes. There were a group of infiltrated 
cells expressing CD3, CD56, Grb, and CD5, 
while the ratio of Ki-67-positive cells was esti-
mated at 40%, according to immunohistochem-
istry (IHC). In situ hybridization targeted EBV-
encoded RNAs (EBERs) of these cells were also 
positive. Combined with these results, it was 

qod, twice)/Bu/cy/ATG regimen for preprocess-
ing, on September 22. Ten days later, he was 
successfully injected with his father’s bone 
marrow and peripheral blood stem cells. Bone 
marrow chimeric analysis on November 3rd 
showed that donor cells accounted for 96.94%, 
characterized by complete chimerism. Bone 
marrow flow cytometry results after haplo-
HSCT showed that the percentage of lympho-
cytes was low and CD4/CD8 ratio decreased 
without antigen loss. This assay did not show 
obvious abnormal expression of perforin and 
granular enzyme in NK cells. Subsequently, this 
patient suffered from graft-versus-host disease 
(GVHD), mainly in the intestinal tract with cyto-
megalovirus infection. Thanks to active general 
treatment with glucocorticoids, immunosup-
pressors, basiliximab, and antivirals, his symp-
toms were well alleviated. On May 12, 2017, 
the EBV genome load was decreased to 
2.32×103 copies/mL in peripheral blood mono-
nuclear cells (PBMC) and was negative in the 
plasma, compared to previous results. The 
patient has remained in good condition for two 
years, with no evidence of recurrence. 

Discussion 

EBV is a ubiquitous virus infecting >90% of the 
adult population, worldwide. B lymphocytes are 
often the target cells, resulting in infectious 
mononucleosis. Active EBV infections are rarely 
prolonged, with abnormal expansion of poly-
clonal, oligoclonal, and monoclonal T or NK 
cells. These conditions were defined as EBV-
associated T/NK lymphoproliferative diseases 

Figure 3. Diagnostic flow chart of EBV-NK-LPD.

considered that the patient 
suffered from chronic active 
Epstein-Barr virus disease-
natural killer-cell lymphoprolif-
erative disorder (CAEBV-N- 
K-LPD).

After the chemotherapy GEM- 
OX regimen, symptoms were 
briefly controlled, but still re- 
lapsed. Due to the lack of hu- 
man leukocyte antigen (HLA) 
identical matched donors, ha- 
ploidentical allogeneic hema-
topoietic stem cell transplan-
tation (haplo-HSCT) was per- 
formed. The patient was treat-
ed with Ara-c/VP-16 (100 mg 
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