
Case report

INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH) is a rare 

immune disorder characterized by hypercytokinemia and tis-
sue infiltration by cytotoxic lymphocytes and activated mac-
rophages.1   Establishing a diagnosis of HLH can be difficult, 
and the patient often has a fatal course due to its heteroge-
neous etiology and nonspecific clinical and laboratory find-
ings, which often mimic other conditions such as sepsis.2   
HLH is classified as primary or secondary depending on the 
etiology.   Secondary HLH is caused by a variety of underly-
ing conditions such as infections, malignancies and autoim-
mune disorders.   Lymphoma is the most common underlying 
cause of malignancy-associated HLH.3   We report an 
autopsy case of Epstein-Barr virus (EBV) -positive diffuse 
large B-cell lymphoma (DLBCL) not otherwise specified 
(NOS), in whom secondary HLH was suspected, but no 
definitive diagnosis was reached while the patient was alive.   
The patient had no lymphadenopathy on physical or imaging 

evaluation.   Random skin biopsy to exclude intravascular 
large B-cell lymphoma (IVLBCL) yielded negative results.   
A subsequent extensive work-up also did not yield a defini-
tive diagnosis.   Post-mortem examination revealed diffuse 
infiltration of lymphoma cells in the bone marrow (BM), 
liver and spleen, and based on the distinctive clinical presen-
tation, this aggressive B-cell neoplasm was identified as 
“bone marrow-liver-spleen”-type DLBCL (BLS-type LBCL).   
To the best of our knowledge, this is the first case report of 
EBV-positive BLS-type LBCL with HLH among 12 previous 
reports of BLS-type LBCL.4,5   The purpose of this paper was 
to improve our understanding of this rare primary extranodal 
DLBCL by comparing the clinicopathological features with 
those previously reported.

CASE REPORT
The patient was a 74-year-old female with a medical his-

tory of type 2 diabetes mellitus and chronic renal failure.   
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She had no remarkable family history.   She presented with 
fever and general weakness, which developed a few weeks 
prior to admission.   She was admitted to another hospital 
where her laboratory tests revealed pancytopenia and liver 
dysfunction.   After admission, her general condition gradu-
ally deteriorated and she developed disturbance of conscious-
ness.   Thus, she was transferred to our hospital for further 
evaluation and treatment.   On admission, she had a tempera-
ture of 38.5°C, blood pressure of 156/88 mm Hg and she was 
semi-comatose.   She did not exhibit lymphadenopathy.

Laboratory studies revealed pancytopenia (white blood 
cell count, 1,000/µL with 23.0% neutrophils, 38.0% lympho-
cytes and 35.0% monocytes; hemoglobin 7.7 g/dL; platelet 
count 2.9×10^4/µL), liver dysfunction (aspartate aminotrans-
ferase, 441 U/L; alanine aminotransferase, 138 U/L; lactate 
dehydrogenase, 1,199 IU/L; total bilirubin, 2.1 mg/ dL) and 
renal dysfunction (blood urea nitrogen, 55.0 mg/dL; creati-
nine, 2.14 mg/dL).   Her serum soluble interleukin-2 receptor 
and ferritin levels were high at 36,991 U/mL and 43,884 ng/
mL, respectively.   Anti-EBV antibody titers were 640 for 
EBVVCA-IgG, <10 for EBVVCA-IgM and 40 for EBV-
EBNA antibodies (Table 1).   The EBV-DNA load in periph-
eral blood (PB) was not measured.   Computed tomography 
(CT) demonstrated hepatosplenomegaly, mild pericardial 
effusion/pleural effusion and renal atrophy, but there was no 
evidence of systemic lymphadenopathy (Fig. 1a-c).   Cerebral 
magnetic resonance imaging (MRI) revealed no abnormalities 

to explain the disturbed consciousness (Fig. 1d).   Considering 
a diagnosis of intravascular large B-cell lymphoma (IVLBCL), 
random skin biopsy was performed, although her normal-
appearing skin exhibited no pathological changes.   BM 
examination demonstrated hypocellularity, hemophagocyto-
sis (Fig. 2a) and the presence of large abnormal lymphoid 
cells (Fig. 2b).   However, there was no evidence of an abnor-
mal cell population on flow cytometry (FCM) of the BM.   
The cause was considered to be insufficient material for BM 
aspiration due to her poor general condition.   Cerebrospinal 
fluid examination revealed no abnormality.   Therefore, she 
was diagnosed with secondary HLH of unknown etiology 
and initially treated using prednisolone at 50 mg/day (1 mg/
kg/day).   However, her pancytopenia, liver dysfunction and 
renal dysfunction deteriorated daily.   She died of multiple 
organ failure on the twelfth day of hospitalization.   Post-
mortem examination was subsequently performed with her 
family’s consent.

AUTOPSY FINDINGS
On autopsy, the patient had hepatomegaly (weight = 

1,300 grams), splenomegaly (weight = 220 grams) and asci-
tes (volume = 1,500 ml).   A detailed autopsy survey revealed 
slight swelling of the para-aortic lymph node (LN), which 
was not observed on antemortem imaging.   The large abnor-
mal lymphoid cells diffusely infiltrated the liver and spleen.   
Immunohistochemistry revealed CD20(+) and CD3(-) cells, 
and nuclear staining demonstrated the presence of Ki-67 in 
approximately 70-80% of cells (Fig. 2c-j).   Unlike the ante-
mortem BM sample, postmortem BM was hypercellular with 
infiltration of large abnormal lymphoid cells with multiple 
nucleoli (Fig. 2k, l).   Immunohistochemistry for a definite 
diagnosis was performed on the para-aortic LN, which was 
not the major lesion.   The tumor cells of para-aortic LN were 
CD20(+), CD3(-), CD5(-), CD10(-), BCL2(+), BCL6(-) and 
MUM1(+).   The nuclei of approximately 80% of the cells 
were positive for Ki-67.   EBER in situ hybridization (ISH) 
demonstrated positive signals in the tumor cells for the 
expression of LMP1 and EBNA2 (focally), suggesting 
latency III (Fig. 3a-h).   A monoclonal EBV terminal repeat 
band pattern was observed in the DNA extracted from the 
para-aortic LN specimen by Southern blotting.   No evidence 
of MYC rearrangement was found on fluorescence in situ 
hybridization (FISH) analysis.   FCM of the ascitic fluid 
demonstrated an abnormal B-cell population with the expres-
sion of CD20+/CD19+/CD10-/CD30+/kappa surface light 
chains (Fig. 4).   A monoclonal rearrangement of IGH genes, 
but not TCR genes, was found in the liver, spleen and para-
aortic LN.   We performed a detailed survey, and reconfirmed 
the lack of intrasinusoidal and intravascular lymphoma cells 
in the liver, spleen and BM.   These morphological and 
immunophenotypic results supported a diagnosis of EBV-
positive DLBCL, NOS.

WBC 1,000 /µL TP 4.8 g/dL
Neutrophil 23 % Alb 2.3 g/dL

Lymphocytes 38 % T-Bil 2.1 mg/dL
Monocytes 35 % AST 441 IU/L

RBC 237 x104/µL ALT 138 IU/L
Hb 7.7 g/dL LDH 1,199 IU/L
Hct 22.1 % BUN 55.0 mg/dL
PLT 2.9 x104/µL Cre 2.14 mg/dL

PT-INR 1.44 UA 7.6 mg/dL
APTT/NC 42.6/27.2 sec CRP 4.1 mg/dL

FIB 80 mg/dL sIL-2R 36,991 U/mL
FDP 24.1 µg/dL FER 43,884 ng/ml
HIV – IgG 907 mg/dL

HTLV-1 – IgA 163 mg/dL
EBVVCA IgM <10 IgM 37 mg/dL
EBVVCA IgG 640
EBV EBNA 40

Table 1. Laboratory findings on admission

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, 
Hct: hematocrit, PLT: platelet, PT-INR: prothrombin time-inter-
national normalized ratio, APTT: activated partial thromboplastin 
time, NC: normal control, FIB: fibrinogen, FDP: fibrin degrada-
tion products, EBVVCA: Epstein-Barr virus, viral capsid anti-
gen, EBNA: Epstein-Barr virus nuclear antigen, TP: total protein, 
Alb: albumin, T-Bil: total bilirubin, AST: aspartate transaminase, 
ALT: alanine transaminase, LDH: lactate dehydrogenase, BUN: 
blood urea nitrogen, Cre: creatinine, UA: uric acid, CRP: 
C-reactive protein, sIL-2R: soluble interleukin-2 receptor, FER: 
ferritin, IgG: immunoglobulin G, IgA: immunoglobulin A, IgM: 
immunoglobulin M.
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CYTOGENETIC FINDINGS
Cytogenetic analyses of BM samples obtained during her 

lifetime were established after death.   Analysis revealed the 
following complex karyotype: 67<2n>,XX,+add(1)
(p13),+2,+add(3)(q21),-4,add(4)(q21),add(5)(q31),-6,add(7)
(q11.2),-9,-9,-11,+12,add(12)(q13)x2,-13,-14,-15,-
16 ,+add(17)(q25)x2 ,+add(18)(q21) ,+19, -20 , -20 , -
22,+r,+24mar[1]/ 46,XX[19].

DISCUSSION
In a nationwide survey of HLH patients in Japan, lym-

phoma-associated HLH (LAHS) accounted for approxi-
mately one-fifth of the secondary HLH patients.6   LAHS was 
observed exclusively in adults, especially in the elderly (≥ 60 
years of age), as in our case.   The predominant histology of 
B-cell lymphoma-associated LAHS (B-LAHS) was DLBCL, 
especially IVLBCL.7   In the present case, we considered the 
possibility of IVLBCL based on the elderly onset of HLH 
without lymphadenopathy.   However, IVLBCL was 
excluded because of the absence of infiltration of lymphoma 
cells in blood vessels by histological examination.   B-LAHS 

due to EBV-positive DLBCL, NOS, as in this case, is consid-
ered rare.   Although there are several large population-based 
observational studies on LAHS, the prevalence of EBER pos-
itivity is unknown because only few reports exist to date.8,9   
These studies reported a low incidence of EBV-positive 
DLBCL, NOS as the underlying disease of LAHS, with an 
incidence rate of approximately 1.4-3.4%.

EBV-positive DLBCL, NOS is a clinicopathological 
entity recognized in the revised 4th edition of the 2016 clas-
sification of the World Health Organization (WHO).10   
Previous reports emphasized that EBV-positive DLBCL, 
NOS typically involves extranodal sites,11 with the lung and 
gastrointestinal tract being the most common.   On autopsy in 
this case, extranodal lesions were found in the BM, liver and 
spleen.   Involvement of these three extranodal sites is a rare 
event in EBV-positive DLBCL compared with EBV-negative 
DLBCL (1.25% vs. 13.1%).12   Furthermore, although lym-
phoma cell infiltration of the para-aortic LN was observed, 
the resulting LN enlargement was insufficient to be discern-
ible on antemortem imaging.   We believe that the main sites 
of lesions were the BM, liver and spleen.   This led to a diag-
nosis of “BLS-type LBCL”.   Previously reported cases of 
BLS-type LBCL had many areas of slight LN swelling (usually 

Fig. 1. Radiological images. Computed tomography image showing pericardial and pleural effusion (a), hepato-
splenomegaly (b) and renal atrophy (c). Cerebral magnetic resonance imaging showed no abnormalities (d).
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less than 3 cm) and exhibited clinical features consistent with 
those in this case, namely the high incidence of secondary 
HLH and rapidly fatal course.   To date, there is only one 
series of 11 cases and one case report of BLS-type LBCL, 
and the clinical behavior was highly aggressive in all cases 
(Table 2).   HLH was observed at a high incidence of eight of 
12 patients (66%).   Eleven of the 12 patients (92%) died, and 

early death within 1 month of admission occurred in five 
( 4 2 % ) ,  r e f l e c t i n g  t h e  m a r k e d l y  p o o r  p r o g n o s i s .   
Immunohistochemical analysis revealed a high Ki-67 index 
(≥80% in all patients tested).   Per the Hans algorithm based 
on the expression of CD10, BCL6 and MUM1,13 11 of the 12 
cases were classified into the nongerminal center B-cell-like 
(non-GCB) subgroup.   Prior studies suggest that BM 

Fig. 2. Large B-cell lymphoma of the liver, spleen and bone marrow
Antemortem bone marrow examination showed hemophagocytosis (a, May-Giemsa staining, original magnification x400) and the presence of 
large abnormal lymphoid cells (b, May-Giemsa staining, original magnification x1,000). There was diffuse proliferation of large lymphocytes 
in the liver and spleen (c, g, hematoxylin-eosin staining, original magnification x400). The large lymphocytes were CD20-positive (d, h) and 
CD3-negative (e, i). The MIB1 index of large lymphocytes was 70-80% (f, j). The middle part in the figure (c-f) shows the findings in the 
liver and the lower part (g-j) shows those in the spleen. Large lymphocytes were also interspersed in the bone marrow (k, hematoxylin-eosin 
staining, original magnification x40,   l, hematoxylin-eosin staining, original magnification x400). 
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Fig. 3. EBV-positive diffuse large B-cell lymphoma of the para-aortic lymph node evaluated post-mortem
Large lymphocytes were interspersed with small lymphocytes (a, hematoxylin-eosin staining, original magnification x400). Large lympho-
cytes were CD20-positive (b), CD3-negative (c), CD5-negative (d), LMP-1-positive (e), EBER-positive (f) and focally EBNA2-positive (g). 
The MIB1 index of large lymphocytes was 80% (h).

Fig. 4. Flow cytometry of the ascitic fluid revealed that the large cells were positive for CD19, CD20, CD30 and kappa
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involvement with DLBCL portends a refractory status and 
poor prognosis.14   Furthermore, BLS-type LBCL is associ-
ated with a higher incidence of HLH and almost always has a 
fatal course.   In addition, it is different from the more com-
mon BM involvement with DLBCL, suggesting that further 
studies are needed to determine whether BLS-type LBCL 
should be recognized as a separate subtype.   Moreover, in 
this case, EBV positivity was considered a risk factor related 
to the biological features of the tumors.   In the previous 
report, there was only one case of BLS-type LBCL with 
EBER positivity, and this is the only case of EBV-latency III, 
as indicated by EBNA2 positivity.   Latency type III, with 
positivity for EBNA2, is observed in approximately 30% of 
EBV-positive DLBCL cases and is associated with a mark-
edly immunodeficient state.   Patients with EBV-positive 
DLBCL with latency type III have a significantly shorter OS 
than patients with latency type I/II (no EBNA2 expression).15   
EBV-mediated oncogenesis and host immunodeficiency were 
considered to be complexly related, leading to the markedly 
poor prognosis in this case.   We believe that our case high-
lights the specificity and diversity of BLS-type LBCL.

In conclusion, we described a markedly rare case of 
EBV-positive BLS-type LBCL presenting with associated 
HLH.   The clinical presentation and disease course of BLS-
type LBCL are particularly severe, with high mortality rates 
during the first weeks to months.   However, this lymphoma 
is a rare and controversial entity because it may be a specific 
type of extranodal DLBCL.   Therefore, increased disease 
recognition and development of effective therapeutic strate-

gies are needed for this rare but clinically aggressive lym-
phoma “BLS-type LBCL”.
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