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Rapid Response to Low-Dose Rituximab Following 
Development of Severe Hemophagocytic 
Lymphohistiocytosis Due to Epstein-Barr  

Virus Infection

Namiki Hidemasaa, Yagasaki Hiroshia, b, Hirai Maikoa, 
 Morioka Ichiroa

Abstract

Viral infection-associated hemophagocytic lymphohistiocytosis is 
often observed in children. When Epstein-Barr virus is the patho-
gen, patients can develop serious coagulopathy and pancytopenia. 
Usually such patients respond to standard steroid therapy, but alter-
native therapy for steroid-refractory cases is limited. Here we pre-
sent the clinical observation of a Japanese girl who was successfully 
treated with rituximab after she failed to respond to standard steroid 
therapy.
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sis; Rituximab

Introduction

Primary hemophagocytic lymphohistiocytosis (HLH) is 
caused by genetic mutations, while secondary HLH can be 
caused by infection, malignancy or drugs. Epstein-Barr virus 
(EBV) is the leading pathogen in secondary HLH. EBV usu-
ally infects B-cells but not T-cells, resulting in infectious mon-
onucleosis (IM). Activated T-cells release type-1 cytokines to 
remove EBV-infected B-cells, following which patients may 
develop fatal HLH. Although most patients respond to steroid 
therapy, the use of further steroids, cyclosporine and etoposide 
have been recommended in refractory patients to suppress the 
serious cytokine release syndrome [1]. However, etoposide is 
potentially leukemogenic [2, 3]. Rituximab, an anti-CD20 an-
tibody, removes CD20+ B-cells efficiently and has been used 

for CD20+ lymphoma and EBV-associated post-transplant 
lymphoproliferative disorder [4, 5]. Here we report a HLH 
case successfully treated with rituximab instead of etoposide.

Our case study will add to the current literature providing 
evidence of an alternative therapy for steroid-refractory HLH, 
since the efficacy of rituximab has not yet been fully determined.

Case Report

A 15-year-old girl, who was previously well without remark-
able past history was referred to our hospital with 5-day long 
fever. She did not respond to antimicrobial agents before ad-
mission. Her parents are Japanese and have enjoyed a middle-
class life style; and the family has not been exposed to a harm-
ful environment, nor does it have any inherited diseases. The 
physical and neurological examinations that were performed 
on admission were as follows. The patient’s body temperature 
was 39.8 °C, heart rate was 96/min, respiratory rate was 16/min 
and blood pressure (mm Hg) was 108/58. Pharyngeal erythe-
ma, tenderness in the lower abdomen and splenomegaly were 
found. There are no other abnormal findings. Laboratory data 
upon admission were as follows: white blood cells (WBC), 1.0 
× 109/L; platelet count, 48 × 109/L; fibrin and fibrinogen degra-
dation product (FDP), 13.9 mg/L; thrombin and anti-thrombin 
complex (TAT), 26.8 µg/L; ferritin, 1,921 µg/L and soluble in-
terleukin-2 receptor, 9,090 U/mL (Table 1). Bone marrow was 
hypoplastic and the monocyte fraction was markedly increased 
(Fig. 1). These findings indicated severe HLH, and so we start-
ed prednisolone (2 mg/kg/day) from day 2 post admission (Fig. 
2). We immediately performed a multiplex viral DNA screen-
ing test including herpes simplex virus (HSV)-1, HSV-2, var-
icella-zoster virus, EBV, cytomegalovirus, human herpesvirus 
(HHV)-6, HHV-7, JC virus, BK virus and parvovirus by poly-
merase chain reaction. On day 4, she presented systemic edema 
and respiratory failure (body weight of 47.5 kg at admission 
increased to 54.5 kg). In addition, leukopenia and coagulopathy 
progressively worsened; WBC, 0.3 × 109/L; platelet count, 36 
× 109/L; FDP, 104.6 mg/L and TAT, 80.2 µg/L. Cyclosporine (6 
mg/kg/day, per oral) was then added from day 4.

EBV-DNA copy number was extremely high (340,000 
copies/mL), and IgM against EBV viral capsid antigen was 
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increased but anti-EBV nuclear antigen IgG was not detected. 
Because these findings indicated a primary EBV infection, we 
decided to use rituximab to remove EBV-infected cells. On day 
5, the first course of rituximab (100 mg/m2) was administered. 
Surprisingly, her fever and respiratory failure resolved from day 
7. WBC and platelet count also began to increase. Coagulopathy 
and splenomegaly were completely resolved on day 8. Because 
EBV-DNA copy number still remained at 4,900 copies/mL on 

day 9, a second course of rituximab at the same dose was given. 
On day 16, EBV-DNA was no longer detectable. The patient was 
discharged at day 20; thereafter prednisolone and cyclosporine 
were tapered and stopped on day 25 and day 50, respectively. 
Currently, she is alive and well without any medication.

Discussion

We report a 15-year-old girl who developed severe pancytope-
nia and coagulopathy due to primary EBV infection and failed 
to respond to standard steroid therapy. Etoposide has been 
widely used in the treatment of such refractory cases, but the 
concern of secondary malignancy development by the use of 
cytotoxic drug remains. Here, therefore, we employed rituxi-
mab, instead of etoposide, to eradicate EBV-infected CD20+ 
B-cells. Consequently EBV-DNA disappeared completely af-
ter two courses of rituximab.

Indeed, it is difficult to discriminate the following dis-
ease entities; IM, EBV-HLH, EBV-associated lymphoma and 
chronic active EBV infection (CAEBV). Specifying the line-
age of EBV-infected cells is useful in determining appropriate 
treatment because EBV usually infects B-lymphocytes in IM, 
and T or NK-cells in CAEBV. However, the pathogenesis of 
EBV-HLH is controversial. Although Japanese groups con-
cluded that EBV-infected cells were CD8+ T-cells but not B-
cells, other investigators have also reported similar case series 
as the current patient, which suggests B-cells play a central 
role [6-10]. In this case, we could not identify the infected cell 
type; however, we strongly suspect that intrasplenic B-cells 
were involved in this pathogenesis because all the symptoms 
and findings such as splenomegaly were quickly resolved upon 
response to rituximab. Finally, the low-dose rituximab (100 

Figure 2. Response to prednisolone, cyclosporine and rituximab. The patient did not respond to first-line therapy with predniso-
lone. A high level of EBV-DNA was identified on day 4. After the first course of rituximab that was administered on day 5, disease 
activity rapidly declined. CsA: cyclosporine; DIC: disseminated intravascular coagulation; EBV: Epstein-Barr virus; Plt: platelets; 
PSL: prednisolone; WBC: white blood cells.

Figure 1. Microscopic findings of bone marrow specimens on day 1. 
Bone marrow showed monocytic infiltration with a background of hy-
pocellular lesion (May-Giemsa stain, × 400). Lymphocytes account for 
12% of total nucleated cells, comprising the following subsets: CD3, 
93%; CD4, 36%; CD8, 55%; CD19, 2%; CD56, 4%.
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mg/m2) therapy that we used in this patient has been reported 
in another study for immune thrombocytopenic purpura [11]. 
Thus the patient could be treated without any adverse effects 
such as infusion reaction. In summary, eradicating EBV-infect-
ed B-cells with two courses of low-dose rituximab success-
fully cured EBV-HLH in this patient.
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