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Massive pericardial effusion due to chronic active
Epstein-Barr virus infection successfully treated
with PD-1 blockade

A case report
Yubo Pi, MD2® Jingshi Wang, MD® Zhao Wang, MD®*

Abstract

Rationale: Chronic active Epstein—Barr virus (EBV) infection (CAEBV) is a rare but life-threatening EBV-positive Iymphoprolifer®
disorder. Currently, treatment options for CAEBV are limited. Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is the
only way to cure CAEBV. Here, we report a rare case of CAEBV manifesting as massive pericardial effusion that was successfully
treated with programmed cell death protein-1 (PD-1) blockade immunotherapy.

Patient concerns: A 36-year-old woman with intermittent chest distress and dyspnea for 8 months was admitted to our
center on October 25, 2021. Laboratory tests showed leukocytopenia and elevated liver enzyme levels. Initial echocardiography
revealed massive pericardial effusion.

Diagnosis: High levels of EBV-DNA were detected in the pericardial fluid by metagenomic next-generation sequencing. The
pathological diagnosis of her left inguinal lymph node and skin lesions revealed systemic CAEBV.

Interventions: The patient received sintilimab injection at a dose of 200mg every 2 weeks in combined with lenalidomide 10mg
once daily.

Outcomes: The patient achieved complete resolution of pericardial effusion 5 months after PD-1 blockade immunotherapy
without apparent adverse effects.

Lessons: CAEBV is a rare but life-threatening EBV-positive lymphoproliferative disease. We present a rare case of massive
pericardial effusion caused by systemic CAEBV, which was successfully treated with sintilimab. This case highlights the promising
curative effect of PD-1 blockade immunotherapy in systemic CAEBV, especially for patients not suitable for allo-HSCT.

Abbreviations: Allo-HSCT = allogeneic hematopoietic stem cell transplantation, CAEBV = chronic active Epstein—Barr
virus infection, EBV = Epstein—Barr virus, EBV-HLH = EBV-associated hemophagocytic lymphohistiocytosis, IM = infectious
mononucleosis, MNGS = metagenomic next-generation sequencing, PBMC = peripheral blood mononuclear cell, PD-1 =

programmed cell death protein-1.
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1. Introduction

Chronic active Epstein—Barr virus infection (CAEBV) is a rare
and life-threatening condition characterized by high levels of
Epstein—Barr virus (EBV)-DNA in the peripheral blood and
abnormal lymphoproliferation of EBV-positive T- or natural
killer (NK) cells in infected tissues. It is most frequent in Asians
and Native Americans from Central and South America.l
Although CAEBV often develops in children and adolescents,
adult-onset CAEBV has been reported. Systemic CAEBV often
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presents with persistent or recurrent infectious mononucleosis
(IM)-like symptoms, including fever, cytopenia, liver insuffi-
ciency, hepatomegaly, and splenomegaly.]’l Pericardial effusion
was also described in 20% of patients according to a small-sam-
ple study in Japan.

Without proper treatment, CAEBV can progress to EBV-
associated hemophagocytic lymphohistiocytosis (HLH), lym-
phoma, and multiple organ failure. Prognosis is associated
with EBV-DNA viral loads, platelet levels, and age at onset.>!
At present, treatment options for patients with CAEBV are
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limited. Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) is the only way to cure CAEBV; however, severe
complications due to EBV infection, lack of appropriate
donors, and disease relapse after transplantation remain chal-
lenging. Interestingly, it has been reported that programmed
cell death protein-1 (PD-1) is upregulated on the surface of
antigen-activated T cells in chronic viral infections and that
PD-1 blockade restores T-cell immune function in EBV-
associated HLH.["#!

Here, we report a rare case of CAEBV manifesting as mas-
sive pericardial effusion that was successfully treated with PD-1
blockade immunotherapy.

2. Case report

A 36-year-old woman with intermittent chest distress and dys-
pnea for 8 months was admitted to our center on October
25, 2021. Approximately 8 months previously, the patient
was admitted to a local hospital because of chest distress and
dyspnea. Laboratory tests revealed leukocytopenia and ele-
vated liver enzyme levels. Echocardiography revealed a mas-
sive pericardial effusion. She was treated with percutaneous
pericardial drainage, and the pericardial fluid was exudative
according to Light’s criteria. She had intermittent chest dis-
tress and dyspnea ever since and underwent bimonthly per-
cutaneous pericardial drainage. The patient was previously
healthy. After admission, the patient’s temperature was 36°C,
heart rate was 88 bpm, respiratory rate was 20 bpm, blood
pressure was 105/72mm Hg, and oxygen saturation in room
air was 98%. Physical examination revealed facial skin rashes,
low- and dull-heart sounds, and multiple superficial lymph
node enlargement.

Blood analysis revealed leukocytopenia (3.09x 10°/L, nor-
mal range 3.5-9.5x10°L), elevated liver enzymes (alanine
aminotransferase 44 U/L, normal range 7-40 U/L; aspartate
aminotransferase 102.4 U/L, normal range 13-35 U/L), and
increased erythrocyte sedimentation rate (33 mm/hr; normal
range 0-20 mm/hr). Electrocardiography showed ectopic atrial
rhythm, atrial tachycardia with the Wenckebach phenomenon,
paired atrial premature beats, and first-degree atrioventricular
block. Initial echocardiography revealed a massive pericardial
effusion with a pericardial separation of 5.03cm (Fig. 1A).
Ultrasonography confirmed enlargement of multiple superficial
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lymph nodes. Full-body computed tomography showed soft tis-
sue swelling of the head and neck, massive pericardial effusion,
pulmonary interstitial edema, and mild hepatosplenomegaly.
Following administration of contrast media, no signs of malig-
nancy were noted.

Pericardiocentesis was performed, and the pericardial
fluid was exudative according to Light’s criteria. Cytology
and flow cytometric analysis indicated a lymphocyte propor-
tion of 92.26%, predominantly mature T cells. Metagenomic
next-generation sequencing revealed high levels of EBV-DNA
in the pericardial fluid (6.3x107 copies/mL; normal range
< 5.0x10? copies/mL). The patient was further evaluated for
systemic CAEBV. EBV-DNA levels in the patient’s peripheral
blood mononuclear cells and plasma were 7.6 x 10° copies/mL
and 6.6 x 103 copies/mL, respectively, involving T- and NK-cell
lineages. Pathological examination of skin lesions indicated
infiltration of abnormal T cells, of which immunohistochemical
staining was positive for CD3, CD35 (sporadic), CD4 (sporadic),
CD2, CD7, CD8, GrB, and TIA-1, and negative for CD20 and
CDS56. Pathological examination of her left inguinal lymph node
also showed infiltration of abnormal T cells, of which immuno-
histochemical staining was positive for CD3, CD20 (sporadic),
CD2, and CDS, and negative for CD56, TIA-1, and GrB. EBV-
encoded RNA (EBER), examined by in situ hybridization, was
positive in both the skin lesions and left inguinal lymph nodes.
There was no evidence of underlying immunodeficiency. The
final diagnosis was systemic CAEBV.

The patient’s heart was in critical condition due to massive
pericardial effusion and various forms of arrhythmia, which
deprived her of the possibility of chemotherapies and allo-
HSCT. Therefore, sintilimab (a PD-1 monoclonal antibody)
was administered at a dose of 200mg every 2 weeks in com-
bined with lenalidomide 10 mg once daily. The patient achieved
complete resolution of pericardial effusion 5 months after PD-1
blockade immunotherapy (Fig. 1B), and the EBV-DNA levels
in the patient’s peripheral blood mononuclear cells and plasma
were also decreased (Fig. 2).

3. Discussion

EBV, a human gamma herpesvirus, infects >90% of the pop-
ulation worldwide. While childhood EBV infection is ordi-
narily asymptomatic, adolescent EBV infection often manifests
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Figure 1. Echocardiography before and 5 mo after sintilimab administration. (A) An initial echocardiography revealed massive pericardial effusion (white arrow).
(B) A follow-up echocardiography 5 mo after sintilimab administration showed that the patient’s pericardial effusion was completely absorbed.
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Figure 2. Changes in EBV-DNA levels in the patient's PBMCs and plasma
throughout treatment. EBV = Epstein—-Barr virus, PBMC = peripheral blood
mononuclear cell.

as self-limiting IM. In rare cases, it can also result in CAEBV.
CAEBV is a rare but life-threatening EBV-positive lymphoprolif-
erative disease characterized by high levels of EBV in the blood
and tissues and organ infiltration of EBV-infected T- and NK
cells.">51 Currently, the diagnosis of CAEBV should meet the
following criteria: IM-like symptoms persisting for >3 months,
increased EBV-DNA in the peripheral blood, demonstration of
EBV-RNA or viral proteins in affected tissues, and no evidence of
immunodeficiency."'! Most patients with CAEBV have systemic
presentations such as fever, hepatosplenomegaly, lymphadenop-
athy, cytopenia, and skin rash.?! However, cardio- and vascu-
lotropic infiltration of EBV-infected T- and NK cells leading to
cardiac complications has also been documented in patients
with CAEBV, with a median time of 3.4 years from disease
onset to diagnosis of cardiac complications.! However, mas-
sive pericardial effusion as a primary manifestation of CAEBV
is extremely rare. The prognosis of patients with CAEBV is poor.
Without proper treatment, the 3-year overall survival (OS) rate
is only 16.7%."!

Currently, there is no standard treatment for CAEBYV, as it
is often refractory to antiviral therapy, immunosuppressive
agents, intravenous immunoglobulins, and conventional che-
motherapy.!®-12l Although allogeneic hematopoietic stem cell
transplantation (allo-HSCT) remains the only curative treat-
ment, the mortality rate remains high due to disease relapse
and transplantation-related complications.”! A 3-step therapy
was proposed to suppress disease activity before planned allo-
HSCT, resulting in a 3-year OS rate of 87.3%.P1 A recent ret-
rospective study in China also demonstrated a favorable 3-year
OS rate of 92.0% for patients with CAEBV who received the
L-DEP regimen (pegylated-asparaginase, liposomal doxoru-
bicin, etoposide, and methylprednisolone) prior to planned
haploidentical HSCT.!'¥! In addition, JAK inhibitors can also
achieve long-term stable remission and provide an opportunity
for allo-HSCT.""" However, cardiac complications in CAEBV
patients are beyond cure, and 78% die of disease progression
or transplantation-related events.”*! There was a case of peri-
cardial effusion successfully treated with allo-HSCT without
severe complications;'* however, our patient also experienced
various forms of arrhythmia indicating possible myocarditis,
which occurred in 6% of CAEBV cases and was highly associ-
ated with death.®!

PD-1 is expressed on the surface of antigen-activated T cells
during chronic viral infections.”’ It has been reported that inter-
actions between PD-1 and PD-L1 can transmit inhibitory signals
into antigen-activated T cells. Thus, PD-1 blockade can restore
T-cell immune function. According to a recent study, nivolumab
could clear EBV infection in 4 out of 7 relapsed or refractory
HLH patients and restore anti-EBV function in CD8* T cells.®!
Considering all these factors, the patient agreed to undergo
PD-1 blockade immunotherapy. Sintilimab, a PD-1 monoclonal
antibody, was administered at a dose of 200 mg every 2 weeks.
In an attempt to maximize effectiveness, anti-PD-1 antibodies
are often used in combination with chemotherapy, radiotherapy,
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lenalidomide, Bruton’s tyrosine kinase inhibitor, and chimeric
antigen receptor T-cell therapy. Lenalidomide, an immunomod-
ulatory drug, has been reported to have a synergistic effect with
anti-PD-1 antibodies.!"! Therefore, lenalidomide 10mg once
daily was also administered. As a result, the patient achieved
complete resolution of pericardial effusion 5 months after
PD-1 blockade immunotherapy without apparent side effects.
Currently, the patient is reluctant to consider allo-HSCT and
continues treatment with sintilimab at 3-week intervals. Based
on our limited experience, we suggest that the patient should
continue treatment with PD-1 blockade immunotherapy at
gradually increasing intervals for life unless allo-HSCT is avail-
able. In case of disease progression during treatment, allo-HSCT
is recommended. However, randomized controlled clinical tri-
als are needed to further explore the efficacy and duration of
treatment, possible adverse effects, and timing of allo-HSCT in
CAEBV patients with cardiac complications.

In conclusion, CAEBV is a rare but life-threatening EBV-
positive lymphoproliferative disease with a poor prognosis.
Currently, allo-HSCT is the only curative treatment available.
However, CAEBV patients with cardiac complications often
die of disease progression or transplantation-related events. We
present a rare case of massive pericardial effusion as a primary
manifestation of CAEBV, which was successfully treated with
sintilimab. This case showed promising curative effect of PD-1
blockade immunotherapy for CAEBV patients with cardiac
complications.
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