1’ frontiers
In Medicine

CASE REPORT
published: 31 March 2022
doi: 10.3389/fmed.2022.759834

OPEN ACCESS

Edited by:
Kaijin Xu,
Zhejiang University, China

Reviewed by:

Sheng Bi,

Zhejiang University, China
Jing Yuan,

Shenzhen Third People’s
Hospital, China

*Correspondence:

Zhe Yuan
yuanzhe-1030@163.com
Bo Qin
cqqinbo@126.com

Specialty section:

This article was submitted to
Infectious Diseases - Surveillance,
Prevention and Treatment,

a section of the journal

Frontiers in Medicine

Received: 02 November 2021
Accepted: 24 January 2022
Published: 31 March 2022

Citation:

Luo H, Yuan Z and Qin B (2022) Case
Report: Chronic Active Epstein-Barr
Virus Infection With Subcutaneous
Nodules and Systemic Damage.
Front. Med. 9:7569834.

doi: 10.3389/fmed.2022.759834

Check for
updates

Case Report: Chronic Active
Epstein—-Barr Virus Infection With
Subcutaneous Nodules and Systemic
Damage

Huating Luo, Zhe Yuan* and Bo Qin*

Department of Infectious Diseases, The First Affiliated Hospital, Chongqing Medical University, Chongqing, China

Chronic active Epstein—-Barr virus (CAEBV) infection is a rare and progressive systemic
lymphoproliferative disorder often beginning as an infectious mononucleosis (IM)-
like illness. It manifests with fever, splenomegaly, hepatitis, lymphadenopathy, and
occasionally cytopenias, pneumonitis, and vasculitis. We report a 23-year-old woman
with fever and subcutaneous nodules first appearing on the limbs and then spreading
to the body. Peripheral blood EBV antibodies were elevated and EBV-DNA loads
significantly increased. A skin and lymph node biopsy identified T cell-based lymphocyte
infiltration and EBV-encoded RNA positivity (EBER+). CAEBV was finally diagnosed.
During the illness, her disease progressed to hemophagocytic syndrome (HPS). The
patient then successfully received an allogeneic hematopoietic stem cell transplantation
(HSCT) at 6 months. Current follow-up at 2 years indicated a stable condition and
six negative EBV-DNA tests, and we reviewed the clinical manifestations, mechanism,
diagnosis and differential diagnosis, treatment, and prognosis of CAEBV. Finally,
subcutaneous nodules may occur when CAEBV invades the skin; therefore, clinicians
must identify the cause of these nodules early. HSCT is effective but its timing must
be appropriate.

Keywords: chronic active Epstein-Barr virus infection, cutaneous chronic active EBV infection, EBV-associated
hemophagocytic lymphohistiocytosis, allogeneic hematopoietic stem cell transplantation, EBER

INTRODUCTION

Chronic active Epstein-Barr virus (CAEBV) is a progressive disease characterized by systemic
inflammation and the development of neoplasms which may lead to hemophagocytic syndrome
(HPS) and lymphoma. CAEBV is considered a lymphoproliferative rather than infectious disease
(1). This is a rare systemic EBV+ polyclonal, oligoclonal or monoclonal T cell, or NK cell
lymphoproliferative disorder (LPD) that has a range in severity. Various clinical manifestations,
fever, hepatosplenomegaly, systemic, lymphadenopathy, liver function damage, pancytopenia, and
vasculitis are occurred (2). CAEBV severity is related to the host's immune response and EBV-DNA
load (3). Notably, the infection typically involves multiple organ systems and presents with diverse
clinical symptoms; fever is the most common whereas cutaneous lesions are rare. Typical cutaneous
CAEBYV manifestations are precipitated by mosquito bites (sMBA) or hydroa vacciniforme (HV)
alterations (4). Currently, patients with CAEBV with subcutaneous nodules have not been reported.
Here, we report a patient with fever with subcutaneous nodules who progressed to systemic
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CAEBV infection. A therapeutic approach was difficult due to the
coexistence of viral infection and monoclonal T cell proliferation.
During follow-up, HPS appeared and a timely allogeneic
hematopoietic stem cell transplant (HSCT) was performed to
facilitate remission. This rare case was reviewed in terms
of clinical manifestations, differential diagnostics, pathological
features, and current themes related to disease pathogenesis
and management.

CASE PRESENTATION

A 23-year-old-woman complained of recurring subcutaneous
nodules for 8 years. She was aggravated and was accompanied
by fever for more than 1 month before being admitted on May
15th, 2019 to our department. Eight years prior, the patient had
observed for the first time several peanut-sized subcutaneous
nodules on her left lower limb. The texture was hard and some
nodules were tender. They disappeared ~1 month later without
treatment. In the intervening 8 years, the subcutaneous nodules
repeatedly reappeared after stressful episodes or colds. Nodule
sizes varied, from peanut size to golf ball size, and the number of
nodules gradually increased during the disease course. Nodules
exhibited the following characteristics (Figure 1): (1) the limbs
were mainly affected with variably sized nodules, (2) new nodules
were tender and partially red in color, (3) nodules did not
develop into blisters and ulcers and the patient never showed
photosensitivity or hypersensitivity to mosquito bites, and (4)
nodules completely disappeared after specific periods.

Two months before admission, nodule numbers increased,
became enlarged, and appeared on the face, scalp, abdominal
wall, and both lower limbs. The patient experienced fever for 1
month with no apparent cause. Her body temperature ranged
between 38.5°C and 39.1°C. The fever type was irregular and was
accompanied by fragile and occasional headaches, and she denied
any history of chills, pharyngalgia, cough and expectoration,
abdominal pain, diarrhea, and localized joint pain. Laboratory
tests reported the following: serum alanine aminotransferase
(ALT) 563 U/L; serum aspartate transaminase (AST) 433.7 U/L;
total bilirubin (TBIL) 65.4 mmol/L, direct bilirubin (DBIL) 52.2
mmol/L. Blood test results were as follows: white blood counts
(WBC) 3.95 x 10°/L; platelets 142.00 x 10°/L; and percentage
of monocytes (MONO%) 13.4%; the spleen was enlarged with its
lower edge 4 cm below the left costal margin. She tested negative
for antigen and antibody markers for hepatotropic hepatitis
A-E virus with the exception of hepatitis B surface antibody
and had undetectable viral nucleic acid levels. B-ultrasound
revealed splenomegaly. The patients high fever still persisted
after treatment with nonsteroidal antiinflammatory drugs at
her local hospital. After this, she was referred to our hospital
for further investigation. The patient had no history of drug
allergies, photosensitivity, and mosquito bite allergies. Physical
examination revealed multiple enlarged lymph nodes at the front
and back of the neck, and a total of 17 subcutaneous nodules were
located all over the body, the largest of which (5cm x 4 cm) was
located in the abdomen wall. The new nodules protruding from
the skin surface exhibited clear boundaries, were hard in texture,
and had poor mobility, local tenderness, and some redness.

Further blood routine examination reported that MONO%
were elevated. Aspartate aminotransferase and alanine
aminotransferase were moderately elevated. EBV antibody
spectrum showed EBV-CA-IgG (+), EBV nuclear antigen (+),
and EBV-early antigen (EA)-IgG (+). EBV-DNA levels were 1.42
x 10° copies/ml; T cell subsets; total T lymphocyte count 391.
Clusters of differentiation (CD) counts were as follows: CD4
(+) 21.05%, CD3 (+) CD4 (+) 8.83%, and CD3 (+) CD8 (+)
11.53%, and CD4 to CD8 ratio was 0.77%. B-ultrasound showed
that superficial lymph nodes and the spleen were significantly
enlarged. Thoracic, abdominopelvic computed tomography (CT)
and bone marrow biopsy were normal. The patient was treated
with nonsteroidal antiinflammatory drugs (NSAIDs), but the
fever and subcutaneous nodules did not improve. Moreover, skin
biopsy was performed and histopathological findings revealed
large areas of necrosis in the skin and subcutaneous adipose
tissue, with high levels of atypical T lymphocytes proliferating
in the adipose septum around necrotic adipose tissue; EBER
30% (+) (>100/HPF). The immunohistochemical staining
revealed that the infiltrate cells were positive for CD3, CD4, CD5,
CD7, CD8, TIA-1, and GRB, but negative for CD2 and CD56.
Approximately 50% cells expressed Ki-67 (Figure 2). Positive
EBER signals were detected in skin biopsy specimens using in
situ hybridization. The clinical manifestation, laboratory, and
imaging examination were combined with pathological findings,
and the final diagnosis was CAEBV with T cell proliferation as
the dominant type (A1-A2 grade). One month after diagnosis,
the patient was confirmed to progress with hemophagocytic
syndrome. Treatment with oral prednisone was ineffective so
the patient received chemotherapy 2 months after diagnosis of
CAEBV. Six months later, she received a successful allogeneic
HSCT. The patient was discharged and followed up for 2
years. Currently, the patient’s condition is stable with six
negative EBV-DNA tests (Figure 3). Her subcutaneous nodules
disappeared, her body temperature remains normal, and no
other complications occurred.

DISCUSSION

Ours is the first report of a patient with CAEBV with
subcutaneous nodules. The patient’s final diagnosis was T cell
CAEBV. In the previous 8 years, she repeatedly experienced
subcutaneous nodules and disease localized to the skin, in the
absence of systemic symptoms. EBV infection in humans is
usually asymptomatic and persists as a lifelong latent infection
(5). Among patients with recurrent subcutaneous nodules over
the past 8 years, she showed no signs of typical EB virus infection
in the early stage of the disease, which is easy to be ignored by
patients and clinicians. The disease develops rapidly in adults
and progresses to multiple systems, accompanied by typical
CAEBV clinical features such as fever, hepatitis, lymph node
enlargement, and splenomegaly. The incidence of cutaneous
lesion is very low and geographically distinct; the incidence in
Asia is higher than Europe and the United States and is more
common in children than adults (6). Pathologically, ulceration,
bullae, and scar formation, with occasional necrosis symptoms,
are indicated. Our patient was not a typical manifestation of
CAEBV skin lesions. At first, we differentiated her condition
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FIGURE 1 | Characteristic clinical manifestations.

i TN

from nodular panniculitis and subcutaneous panniculitis-like
lymphoma. Although the age of 23 years at the time of
consultation, patients often have a long history of recurrent skin
lesions before systemic manifestations. The patient had already
developed symptoms in childhood, which are characterized
by subcutaneous nodules. These may be an initial clinical
manifestation of CAEBV, with the progression to typical CAEBV
system damage. Currently, reported CAEBV cases in children
and adults are very rare (7); thus, this case highlights disease
rarity and the importance of early recognition.

Clinical Features

According to a 2016 World Health Organization (WHO)
classification (8), CAEBV is defined as a disease of persistent
inflammation with proliferating EBV-positive T or NK cells.
During CAEBV, EBV-infected T or NK cells clonally proliferate
and infiltrate into multiple organs leading to organ failure.
These characteristics define CAEBV as a lymphoid neoplasm.
However, the main symptom of CAEBV is inflammation;
therefore, the condition exhibits two primary characteristics:
systemic inflammation and neoplastic disease (1). This is because
pathological injury involves almost all organ systems, which
include lymph nodes, liver, spleen, blood, heart, and kidney,
and cutaneous lesions (5). Persistent or intermittent fever, liver
function abnormalities, hepatosplenomegaly, lymphadenopathy,
and cytopenias are particularly common CAEBV manifestations.
According to Kimura et al. (9), persistent fever occurs in 91%
of patients with CAEBYV, suggesting that CAEBV is a relevant
condition when considering a differential diagnosis for fever
of unknown origin. The incidence of CAEBV skin invasion is
rare; especially in patients with subcutaneous nodules, which
has not been reported, typical cutaneous lesion is mosquito bite
allergy (33%), rashes (26%), and HV-like manifestations (10).
Most patients have high antibody titers (EBV-VCA, EBV-EA)
and high EBV viremia. Skin invasion in this patient can be
regarded as a clinical manifestation of CAEBYV, accompanied by
fever, abnormal liver function, enlargement of spleen, continuous
increase in blood EBV-DNA, and positive EBV antibody. Making
a diagnosis depends on lymph node and tissue biopsy. In our case,
skin and lymph node biopsies were EBER-positive, and EBV+
tumor cells were not seen.

A CAEBV prognosis is variable, with some patients who
experienced a relatively indolent clinical course whereas others
succumb to disease, an adverse prognostic feature is HLH or
NK/T cell lymphoma (11). Our patient progressed slowly at
first, then progressed rapidly when she experienced multiple
system damage, and later complicated by HPS. Kimura et al.
(1, 9) demonstrated that liver dysfunction, thrombocytopenia,
fever (more than once a week), splenomegaly, anemia, and time
from onset of more than 8 years are important poor prognostic
predictors in patients with CAEBV. The prognosis for patients
with T cell clonal proliferation is even worse than the NK cell
type as reported by Cohen et al. in a retrospective analysis (12).

CAEBY Diagnostics

When clinicians encounter patients with sustained fever, CAEBV
as a differential diagnosis is rarely considered due to limited
disease awareness and/or rarity. From our observations, the
length of time from onset to diagnosis was 8 years. The
recent persistent fever of the patient attracted attention and
indicated disease progress. CAEBV diagnosis is based on clinical,
laboratory, and biopsy findings (Table1). If a patient with
sustained inflammation of an unknown cause shows elevated
anti-VCA-IgG or anti-EA-IgG antibodies and is positive for
anti-VCA-IgA or anti-EA-IgA antibodies, CAEBV should be
suspected. The next diagnostic step is the quantification of
EBV-DNA loads in peripheral blood (PB) by polymerase chain
reaction (PCR). Also, other EBV-DNA-positive diseases must
be ruled out. EBV-DNA is usually detected in the serum
of EBV-positive lymphomas, including, extranodal NK/T cell
lymphoma, extranodal NK/T cell lymphoma (ENKL), EBV-
positive Hodgkin lymphoma, and nasopharyngeal cell carcinoma
(13). If EBV-infected cell infiltrating organ specimens are
available, histological examinations using immune staining of
our patients lymph node and skin biopsies confirmed T cell
infiltration and EBER positivity. When combined with her
clinical manifestations and laboratory examinations, the patient
was diagnosed with CAEBV; however, CAEBV rarely develops
as solid tumors. In many cases, it is difficult to sample tissue
biopsies in the clinic; therefore, PET/CT strategies are required
for selected cases. Scans investigating hypermetabolic FDG foci in
the liver, spleen, and bone marrow, and also multiple FDG-avid
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FIGURE 2 | Immunohistochemistry and in situ hybridization with Epstein-Barr virus-encoded small NA (EBER) probe in the skin biopsy.

lymph nodes and skin, are highly suggestive of EBV-associated
lymphoma (14). CAEBV lesions exhibiting FDG uptake are
indicative of overt lymphoma development (15). When CAEBV
is suspected, especially in case of a poor clinical and biological
response to B cell depletion, symptom of CAEBV needs to be
differentiated from other T or NK phenotype EBV+ lymphomas
or LPD; before CAEBV was diagnosed, it is a challenge for

pathologists, and comprehensive analysis should be conducted in
combination with clinical and laboratory examination results.

CAEBYV Treatment and Prognosis

Chronic active Epstein-Barr virus carries a risk of systemic
disease development, progression to aggressive T and/or NK
cell lymphomas, or HPS. Currently, several therapies are used
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FIGURE 3 | Epstein-Barr virus (EBV) viral load from 2019 to 2020.

TABLE 1 | Diagnostic criteria of chronic active EBV infection of T and NK cell type (9).

Sustained or recurrent IM-like symptoms for >3 months, exclude primary EBV infection

Elevated EBV genome load in the peripheral blood (PB) (>102.5 copies/j.g DNA)
Histologic evidence of infiltration of affected organs or PB by EBV+ lymphocytes
Exclusion of other possible diagnoses includes the following:

Congenital immune deficiencies, HIV infection, latrogenic immunosuppressive therapies, autoimmune or collagen vascular diseases, pathologic
evidence of another malignant lymphoma (classic Hodgkin lymphoma, extranodal NK/T cell lymphoma, nasal type, peripheral T cell lymphomas,

aggressive NK cell leukemia)

to treat CAEBYV, which include antiviral, chemotherapeutic, and
immunomodulatory drugs, but with limited success. According
to the study by Kimura et al. of 108 cases (16), of which the
age of patients ranges from 1 to 50 years old with the median
observation period of 46 months, 44% of the cases resulted
in death due to severe organ dysfunction. The only effective
treatment strategy is to eradicate EBV-infected T or NK cells
using allogeneic HSCT. This approach is a radical treatment
modality for CAEBV, but not only eliminates EBV-positive cells
but also helps reestablish anti-EBV-specific cellular immunity in
the recipient (17) as seen in our patient (Figure 3). Although
a consensus exists that early HSCT produces better results, the
decision to have an HSCT is often difficult, especially when the
patient is stable without severe symptoms. With an increased
understanding of CAEBYV, an early diagnosis and combined
treatments can improve patient outcomes.

CONCLUSIONS

Chronic active Epstein-Barr virus is a rare disease represented
by heterogeneous symptoms and inflammation over months
to years. Clinicians need to be aware of the rare clinical
manifestations of CAEBV. In this case, patient with CAEBV
suffered from subcutaneous nodules and systemic damage for
many years, and tissue biopsies are performed necessarily (such
as bone marrow, spleen, skin, or liver). When a clinician doubts
CAEBYV, EBV must be tested for using in situ hybridization and
EBV-DNA testing to facilitate prompt and appropriate therapy.
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