Tseng et al. BMC Pediatrics ~ (2024) 24:664 BMC Pediatrics
https://doi.org/10.1186/512887-024-05121-2

Chronic active Epstein—Barr Virus infection )
in a teenage girl with suspect autoimmune
Hepatitis
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Abstract

Background The pathogenesis of chronic active Epstein—Barr virus (EBV) disease (CAEBV) is complex, involving
infection, inflammation, and in some cases malignancy. EBV reactivates in some patients, who develop a chronic
disease with infectious mononucleosis-like symptoms. On occasion, it might be confused with autoimmune hepatitis
(AIH), based on the similar symptoms and elevated liver enzymes. We aimed to describe a similar case to remind
reader of this disease.

Case Presentation : A 14-year-old girl was diagnosed with AlH based on biopsy and biomarker findings 1 year

prior to admission and initially presented with elevated liver enzymes, portal hypertension, and parenchymal liver
disease. Despite steroid administration, her condition fluctuated, and she was admitted to the hospital several times.
She underwent a renal biopsy because of massive ascites, hypoalbuminemia, and increased renal echogenicity. An
evaluation for impaired liver function showed positivity for EBV IgM, IgG, and early antigen (EBEA) antibodies. A PCR-
based assay showed 5265 copies/mL of EBV DNA in peripheral blood. Epstein-Barr encoding region (EBER) in situ
hybridization revealed abundant positive cells. Immunohistochemistry for CD56 also showed abundant positive cells,
and CAEBV was diagnosed on this basis. Chemotherapy, hematopoietic stem cell transplantation (HSCT), and liver
transplantation were proposed but her family refused.

Conclusions CAEBV should be considered when diagnosing AlH or in cases of treatment-refractory AlH.
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Background

Epstein—Barr virus (EBV), a double-stranded DNA virus
also known as human herpesvirus 4, is a member of the
human herpes virus family. Because HBV establishes a
latent infection in B cells, patients remain infected for
life. EBV infections in children and young adults can
lead to infectious mononucleosis, with symptoms of
fever, sore throat, lymphadenopathy, hepatomegaly, sple-
nomegaly, lymphocytosis, and liver dysfunction. EBV
reactivates in some patients, who develop a disease that
does not resolve and has a chronic course and infectious
mononucleosis-like symptoms [1]. Kimura et al. [2]. pro-
posed several subtypes of EBV-T/NK-lymphoprolifer-
ative disorder (LPD) in 2012 by analyzing 108 patients
with hydroa vacciniforme-like lymphoproliferative disor-
der, severe mosquito bite allergy, EBV-hemophagocytic
lymphobhistiocytosis (HLH), or chronic active EBV dis-
ease (CAEBYV). The last was also associated with systemic
inflammation. The diagnosis of CAEBV is hampered by
its rarity. Management is challenging because of delayed
diagnosis and the lack of treatment guidelines. We pres-
ent a rare case of a teenage girl with CAEBV that initially
mimicked autoimmune hepatitis (AIH).

Case report

A 14-year-old girl was admitted to our hospital as a result
of amenorrhea for 3 months, body-weight loss, epistaxis,
and bilateral flexor itching when she was 12 years 11
months of age. There was no relevant family or psycho-
social factor, and no history of genetic disorders. Physical
examination revealed hepatosplenomegaly and petechiae
on her wrists and legs. The laboratory data showed leuko-
penia (2400/uL), thrombocytopenia (147x10%/uL), ele-
vated liver parameters (aspartate transaminase 236 U/L,
alanine aminotransferase 153 U/L, y-glutamyltransferase
219 U/L, total bilirubin level 0.7 mg/dL, direct bilirubin
0.4 mg/dL, erythrocyte sedimentation rate 23 mm/h, and
hypoalbuminemia 2.68 g/dL). Abdominal sonography
disclosed marked hepatosplenomegaly and suspect liver
cirrhosis with portal hypertension. A computed tomog-
raphy (CT) angiogram revealed portal hypertension with
parenchymal liver disease (Fig. 1) and bilateral pleural
effusion with pericardial effusion. The results of hormone
studies and a gynecologic ultrasound were normal. A
common viral hepatitis study yielded no relevant find-
ings. The ceruloplasmin level was in the normal range
and there was no Kayser—Fleischer ring. The patient was
positive for antinuclear and anti-smooth muscle antibod-
ies and negative for anti-mitochondrion antibodies and
showed elevated immunoglobulin G and A levels, indica-
tive of AIH. A liver biopsy demonstrated moderate fatty
changes (50%) with focal bridging fibrosis and marked
pericentral fibrosis, compatible with non-alcoholic ste-
atohepatitis. Prednisolone and ursodeoxycholic acid were
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prescribed because of suspicion of AIH and cholestasis.
Proteinuria, fatigue, bilateral calf pain, and lower limb
weakness were noted when the patient was 14 years of
age. At that time, she was admitted for evaluation for sys-
temic lupus erythematosus (SLE) but did not fulfill the
criteria.

About 1 year after her first hospitalization, the patient
was admitted for sudden-onset involuntary movement
of the extremities with recent tongue ulceration and
non-blanchable, non-pruritic macules on both ankles
and ascending to her thighs. She had experienced pro-
gressive hair loss in the prior few months. Electroen-
cephalography revealed no relevant finding. Five months
later, the patient suffered from bilateral lower leg swell-
ing, chest pain, and dyspnea for several weeks. She had
recently complained of vertigo, poor appetite, sleepiness,
headache, and bilateral periocular edema. The evalua-
tion for SLE was repeated; the patient’s C3, C4, and anti-
dsDNA levels were within the normal ranges. Cardiac
sonography revealed minimal pericardial effusion. Renal
sonography demonstrated a hyperechoic change with
enlargement of both kidneys, suggesting renal paren-
chyma disease with massive ascites. A renal biopsy
showed moderate-to-marked tubulitis accompanied by
marked mononuclear cell infiltration in the interstitium,
suggesting tubulointerstitial nephritis. The patient did
not meet the criteria for SLE.

The patient was subsequently readmitted because of
hypoalbuminemia, dyspnea on exertion, and fever. A
chest X-ray showed cardiomegaly with bilateral pulmo-
nary edema, and cardiac sonography revealed adequate
heart function with pericardial effusion of 9.8 mm. Her
symptoms improved after an albumin infusion and furo-
semide administration. However, after discharge, she had
intermittent fever and lower-limb edema with dyspnea on
exertion. Based on her hyperbilirubinemia and elevated
liver parameters and portal hypertension, hepatospleno-
megaly, and moderate ascites on abdominal sonography,
we performed a repeat liver biopsy. At this time, labora-
tory data showed leukopenia (2300/uL), neutrophil count
1580/pL, lymphocyte count 513/puL, hemoglobin 10.6 g/
dL, platelet count 167x103/uL, total bilirubin 1.8 mg/
dL, aspartate transaminase 154 U/L, alanine aminotrans-
ferase 86 U/L, y-glutamyltransferase 251 U/L, ferritin
541.3 ng/mL, IgG 2550 mg/dL, IgA 915 mg/dL and IgM
79.4 mg/dL. The results indicated severe periportal or
periseptal interface hepatitis (piecemeal necrosis), con-
fluent necrosis, focal (spotty) lytic necrosis, apoptosis,
focal inflammation, and portal inflammation. Panendos-
copy to evaluate the portal hypertension showed esopha-
geal varices, which were ligated.

Unfortunately, desaturation and hypotension were
noted immediately after the procedure. A chest X-ray
demonstrated pulmonary edema and cardiomegaly in
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Fig. 1 Computed tomography showed diffuse hypodense infiltration (asterisk) with marked enlargement of the liver, associated with splenomegaly, a
prominent portal vein, peri-splenic/peri-gastric collaterals, and ascites, which correlated with portal hypertension and hepatic steatosis

progress. Cardiac sonography showed a moderate to
large amount of pericardial effusion and a small aneu-
rysm in the proximal right coronary artery. To prevent
cardiac tamponade, the patient was transferred to the
pediatric intensive care unit (PICU).

In the PICU, methylprednisolone pulse therapy was
initiated for suspected vasculitis and autoimmune dis-
ease. We consulted a cardiovascular surgeon for peri-
cardial drain placement. Propranolol, ursodeoxycholic
acid, and silymarin were prescribed for the elevated

liver parameters and portal hypertension, and colchicine
and ibuprofen for suspected serositis. Further evalua-
tion for impaired liver function showed that the patient
was positive for EBV IgM, EBV IgG, and EBEA antibod-
ies. A PCR-based assay showed 5265 copies/mL EBV
DNA in peripheral blood. The diagnosis of CAEBV was
confirmed by the detection of abundant positive cells
by EBER in situ hybridization of initial and latest liver
biopsies. Immunohistochemistry for CD56 also revealed
abundant positive cells. EBV DNA PCR of previous
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blood and pericardial effusion samples yielded positive
results. The EBV-related antibody titers were EBV VCA
IgG 750 U/mL, EBV VCA IgM 99 U/mL, EBV EA 150 U/
mL, and EBNA 600 U/mL, all via fluorescent antibody
method. A peripheral blood smear showed EBV DNA-
coding NK-cell predominance (cell sorting for NK and T
cell, followed by sequencing), confirming the diagnosis of
CAEBV with NK-LPD. Step 1 therapy was started at that
time. Chemotherapy, hematopoietic stem-cell transplan-
tation (HSCT), and liver transplantation were proposed
because the disease was progressing, but the patient
refused.

Characteristics, presentation, diagnosis, and
treatment

Because of its rarity, the incidence of CAEBV is
unknown. A Japanese study group estimated an annual
incidence of 23.8 cases/year in Japan [3]. Notably, T- and
NK-cell CAEBV are common in Native Americans and
East Asians; B-cell CAEBV was found in 73% of the avail-
able tissues in one study in America [4].

CAEBYV is considered to be a disease of childhood. The
age of onset is younger in Asia than in the United States
(mean 11.3 and 19.0 years, respectively) [4, 5]. Fever,
hepatomegaly, splenomegaly, and hepatitis are the typical
symptoms of CAEBYV in Asia, whereas lymphadenopathy
is the most common symptom in the United States [4,
5]. Hypogammaglobulinemia and pancytopenia have not
been reported in Asian CAEBV cases but are present in
>40% of those in the United States [4, 5].

Several definitions and criteria for CAEBV have been
suggested [2, 6, 7]. CAEBV is defined as sustained or
recurrent IM-like symptoms for >3 months, an increased
EBV load in peripheral blood or tissue lesions, EBV infec-
tion of T or NK cells in peripheral blood or affected
tissues, and the exclusion of an underlying immunodefi-
ciency [6]. Early diagnosis of CAEBYV is crucial to prevent
life-threatening events like sepsis, HLH, systemic lym-
phoma, and organ failure.

Treatment of CAEBYV is problematic because it is both
an inflammatory disease and a neoplasm [8]. Immuno-
suppressive agents, interferon, intravenous immunoglob-
ulins, antiviral therapy, and conventional chemotherapy
have merely a transient or poor effect. Only allogeneic
HSCT has a measurable effect on the survival rate (15-
year survival rate of 60.6% compared to 25.7% without
HSCT) [2], although there is a high risk of transplanta-
tion-related complications [1].

Discussion

CAEBYV seldom presents with only liver manifestations.
In our case, the patient had an unusual initial presenta-
tion of portal hypertension and liver parenchymal dis-
ease, indicating that the infection and inflammation had
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begun long before her first admission. These symptoms
prompted a liver biopsy. Although one of the diagnostic
criteria, the role of pathological features in CAEBV is
unclear [9]. In mild cases, liver pathology may show pre-
served hepatic structures with mild inflammatory infiltra-
tion of small and intermediate lymphocytes in the portal
and sinusoidal areas, similar to viral hepatitis [9, 10]. In a
case series in China, liver specimens showed moderate-
to-severe edematous degeneration, mild-to-severe foamy
steatosis, mild-to-moderate puncta, and focal necrosis;
some had interface inflammation and fusion necrosis.
Mild cholestasis was detected in hepatocytes and capil-
lary bile ducts and some patients developed an inflam-
matory sarcoma [11]. To confirm the presence of EBV in
proliferating lymphocytes, a histologic diagnosis should
be made based on EBER in situ hybridization [9]. In our
case, the immunophenotype was determined by double
staining for EBER and CD56 (Fig. 2).

Several case reports have linked EBV infection to AIH,
although the mechanism is unclear [12]. Also, the link
between CAEBV and AIH is unknown; indeed, our first
impression of this case was AIH or another autoimmune
disease with elevated liver parameters or liver involve-
ment. In a similar case, a 22-year-old girl with fever, liver
enzyme elevation, and pancytopenia was diagnosed with
AIH 6 years prior, based on liver biopsy and laboratory
data. Biomarkers of EBV were detected and CAEBV was
indicated by in situ hybridization of a liver biopsy speci-
men. Ten months after diagnosis, the patient died from
hemophagocytosis and liver failure [13]. Another case is
that of a 50-year-old woman who had developed SLE at
4 years of age, who was diagnosed with AIH 5 years prior
based on fever and a liver disorder. She presented with a
fever and respiratory distress. Chest CT showed ground-
glass opacities in both lung fields. She experienced black
stools after tapering of the steroid dose; upper gastroin-
testinal endoscopy revealed multiple ulcers in the gastric
antrum. EBER in situ hybridization of liver and gastric
mucosal specimens showed EBER-positive lymphocytes.
Malignant lymphoma developed despite treatment with
cyclophosphamide, doxorubicin, vincristine, and pred-
nisolone. The patient died from hepatic failure before
HSCT [14]. In both cases, a clinical condition mimick-
ing AIH delayed the definite diagnosis of CAEBV and
thereby contributed to the fatal outcome. All of the above
cases were in females, so the sex distribution of CAEBV
subtypes with prominent liver involvement warrants fur-
ther investigation. We initially believed that the patient
had AIH. Because she had long suffered from the symp-
toms of CAEBYV, the patient decided to receive palliative
treatment only and was subsequently lost to follow-up
and died at home.

The confusing manifestations of CAEBV hamper its
diagnosis. We recommend a comprehensive workup
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Fig. 2 Hematoxylin-and-eosin staining of the liver biopsy showed fatty changes, bridging fibrosis, and marked pericentral fibrosis, compatible with non-
alcoholic steatohepatitis (A). EBER in situ hybridization (B) and IHC for CD56 (C) revealed abundant positive cells in the portal tracts and hepatic lobules

for EBV infection before diagnosing AIH or treatment-
refractory AIH, which may be a manifestation of CAEBV.

Abbreviations
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CAEBV  Chronic active Epstein-Barr virus disease
AlH Autoimmune hepatitis
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