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ABSTRACT

The Epstein-Barr virus (EBV), belonging to the Herpesviridae family, is widespread in the world today. The

most typical features of infectious mononucleosis include a triad of symptoms in the form of fever, cervical

lymphadenopathy, and pharyngitis. Primary infection in the youngest children is usually asymptomatic and

self-limiting. Hepatitis affects a significant proportion of patients and is usually a mild and self-limiting con-

dition. Cholangitis is less common in the paediatric population and requires only symptomatic treatment in

most cases. In contrast, in patients with immunodeficiency, EBV infection may be the cause of acute multiple

organ failure and death. EBV infection plays an important and multifaceted role in the liver and biliary tract

pathology due to its widespread distribution in the paediatric population.
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INTRODUCTION

Epstein-Barr virus (EBV) infections are widespread
throughout the world. They affect over 95% of adults,
while in developed countries about 50% of children up to
five years of age are found to have antibodies that indicate
this infection [1]. EBV infections in children are usually
asymptomatic. Infection in adolescents and adults can lead
to the development of infectious mononucleosis, most of-
ten with a triad of symptoms being fever, cervical lymph-
adenopathy, and pharyngitis [2, 3]. Primary EBV infection
mainly affects children and adolescents, while patients in
immunosuppression most often reactivate the latent form
of infection [4]. In the acute phase of primary EBV infec-
tion, an increase in liver enzymes is often observed whereas
a mild to moderate increase in transaminases affects 80-
90% of patients. Severe cholestatic hepatitis occurs in only

ADDRESS FOR CORRESPONDENCE:

5% of cases in patients with infectious mononucleosis [5,
6]. Hepatic failure or pancreatitis complicating cholestatic
hepatitis are extremely rare in the course of EBV infection
[6-9]. The mechanism by which hepatitis-related pancre-
atitis develops in the course of EBV infection is unknown
and probably multifactorial. An unusual symptom of in-
fectious mononucleosis is also acute cholecystitis, isolated
thickening of the gallbladder wall, or cholicele.

Gilbert’s syndrome may also play an important role in
the development of gallbladder abnormalities in patients
with cholestatic hepatitis in the course of primary EBV
infection [5, 9, 10].

HEPATITIS AND HEPATIC FAILURE

A mild increase in transaminases (up to about 3 times
above the upper limit of normal - ULN) is observed in
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about 90% of patients infected with EBV and is mainly
asymptomatic [2, 5, 7, 11-13]. Transaminases exceeding
10-fold ULN occur significantly less frequently and re-
quire the extension of hepatological diagnostics [11, 13,
14]. Systematic increases in alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) are most of-
ten observed during the second week of the disease, while
normalisation is observed in the next 2-6 weeks [13].
Kofteridis et al. observed an increase in liver enzymes as
early as in the first week of the disease, with maximum
activity in the second week and a tendency to normalise
from the third week [11]. Splenomegaly or hepatomegaly
are common abnormalities on abdominal ultrasound and
affect approximately 25% and 12% of children with infec-
tious mononucleosis, respectively [14].

Severe cholestatic hepatitis characterised by increased
alkaline phosphatase (ALP), gamma-glutamyl transpep-
tidase (GGTP), or hyperbilirubinaemia are rarely seen in
the acute phase of EBV infection and affect approximately
5-6.6% of patients [5, 6, 11-14]. Clinically overt yellow-
ing of the integuments may be associated not only with
cholestasis but also with haemolytic anaemia resulting
from infection with the EBV [5, 13].

The mechanism for the development of EBV-induced
hepatitis is not clear; the EBV does not directly destroy
liver cells or the bile duct epithelium. Studies show that
T CD8+ lymphocytes infected by the virus accumulate in
the liver and activate pro-inflammatory cytokines such as
interferon y or tumour necrosis factor a (TNF-a), which
directly damage hepatocytes [6, 14].

Severe liver damage in the form of fulminant hepa-
titis failure (FHF) is extremely rare. These cases mainly
concern patients with immunodeficiency, e.g. HIV-in-
fected, after organ transplants, or patients with X-linked
lymphoproliferative syndrome (Duncan syndrome). This
syndrome was described for the first time by Purtilo et al.
and concerned only boys [12-16].

In early childhood, 75% of children with Duncan syn-
drome develop fulminant hepatic failure in the course of
primary acute EBV infection, which is most often the
cause of their death. Reye’s syndrome can also be the
cause of fulminant hepatitis with hyperammonaemia
and encephalopathy. The syndrome was first described by
Reye in 1963. Most often it develops during the recovery
period after a viral infection during which acetylsalicylic
acid was used. In addition to the EBV, possible infectious
agents inducing Reye’s syndrome include adenoviruses,
influenza, parainfluenza, and Coxsackie viruses [17].

Acute liver failure may also be a complication of
EBV-dependent lymphoproliferative syndrome develop-
ing after organ transplantation (post-transplant lymph-
oproliferative disorder - EBV-PTLD). In recent years, it
has been proven that in approximately 90% of cases, EBV
infection is responsible for the occurrence of PTLD in
children. This is associated with a higher percentage of
EBV-seronegative people in younger age groups, which is

an important predictor when receiving an organ from an
EBV-seropositive donor. Apart from age and serological
status, another risk factor for the development of PTLD is
the type of organ transplant and the associated intensity
of immunosuppression [4, 18].

Feranchak et al. [16] published a description of the
first case of liver transplantation in a child with fulminant
hepatitis (FHF) in the course of primary EBV infection. It
concerned a 22-month-old, immunocompetent girl with
unencumbered perinatal and family history, in whom
the disease began with febrile states, vomiting, and di-
arrhoea during the two days preceding hospitalisation,
and yellowing of the integuments 24 hours before admis-
sion to hospital. Apart from twice-taken acetaminophen
(13 mg/kg), the child did not receive any other medi-
cines. Serum acetaminophen concentration was within
the therapeutic range. Based on the features of coagulop-
athy (prothrombin time 23.5 s and 33.4 s in the first and
second days of hospitalisation, respectively), high trans-
aminases, histopathological examination results obtained
during liver biopsy, and detection of EBV DNA viraemia,
FHF induced by an EBV infection was diagnosed. After
liver transplantation, the patient underwent immuno-
suppressive and anti-viral treatment. Up to two years
after transplantation, the child had no clinical evidence
of EBV infection, immune dysfunction, or lymphopro-
liferative disease. The publication also reviews the litera-
ture on FHF in children in the course of acute infectious
mononucleosis from 1949 to 1998. The report describes
nine patients aged between 12 weeks and 17 years, among
which only in one case was there no death. Nakazawa
et al. in 2015 described five patients with FHF induced
by an EBV infection among 44 paediatric patients hospi-
talised in 2006-2014 to qualify them for liver transplan-
tation. None of these children had any previous history
of immune, metabolic, or hepatological disorders [19].

In immunocompetent persons, the course of acute
EBV infection is most often asymptomatic. Latent EBV
remains in B lymphocytes and may contribute to recur-
rent clinical symptoms resulting from periodic reactiva-
tion of the infection. Chronic active EBV (CAEBV) is an
example of a chronic mononucleosome-like infection
with the presence of a high titre of antibodies against EBV
antigens, which suggests active replication. This clinical
form of chronic EBV infection was originally described
in children, but in recent years, along with the develop-
ment of diagnostic methods, it has also been increasingly
reported in adults [20]. Chronic active EBV infection is
characterised by recurrent fever, lymphadenopathy, hepa-
tosplenomegaly, and increased transaminases and is com-
plicated by high mortality.

The relationship between EBV infection and the de-
velopment of autoimmune diseases still requires further
research. In adult patients, both acute infection and reac-
tivation of primary EBV infection are considered possible
predictors of the development of autoimmune diseases

320

Pediatria Polska — Polish Journal of Paediatrics 2019; 94 (5)



Hepatological aspects of Epstein-Barr virus infectionin children

including ATH. In children, this effect is less obvious
and there are few reports on it [21]. Nobili et al. showed
a possible relationship between EBV infection and the
development of type 1 AIH in a five-year-old child, while
the potential impact of EBV infection in a child on the
development of AIH-2 was described in 2013 by Zellos
etal. [21,22].

In children, especially with prolonged cholestatic
hepatitis and results of serological tests confirming EBV
infection, autoimmunological hepatitis should be consid-
ered in the differential diagnosis, especially if anti-LKM 1
autoantibodies are detected in the serum [21]. In such
cases, a liver biopsy should be performed to establish a fi-
nal diagnosis.

ACUTE ACALCULOUS CHOLECYSTITIS

Acute acalculous cholecystitis (AAC) is defined as
cholecystitis without deposits. In paediatric patients it
accounts for 50-70% of all cases of acute cholecystitis.
In adults this percentage is much lower and amounts to
5-10% [5, 23, 24]. The criteria confirming the diagnosis
of AAC in an ultrasound study are thickening of the gall-
bladder wall above 3 mm or dilatation of the gallbladder
lumen, the presence of pericholecystic fluid, and con-
densed bile in the lumen. An additional clinical symp-
tom confirming the diagnosis is pain located at Murphy’s
point. The combination of a minimum of two ultrasound
criteria and clinical symptoms are sufficient to make a di-
agnosis [5, 25, 26].

In the paediatric population, AAC is most common-
ly observed in the course of viral infections, e.g. EBV,
HAV, HHV-6; however, some AAC cases also occur in
the course of non-infectious disorders such as long-term
parenteral nutrition, Kawasaki disease, extensive burns,
or surgical procedures [24, 25]. Poddighe et al. reviewed
the literature on the occurrence of AAC in children in the
years 2000-2018. In 14 cases, the effect of EBV infection
on the development of acalculous cholecystitis was con-
firmed. No patient underwent cholecystectomy. Among
children undergoing antibiotic therapy, third-generation
cephalosporin or ciprofloxacin and metronidazole were
used [24]. The main treatment recommended in patients
with AAC following primary EBV infection is still flu-
id therapy, analgesic, and nutritional treatment while
broad-spectrum antibiotics are used in cases of secondary
bacterial superinfection [9].

The mechanisms supporting the development of
AAC are not clear. Possible impaired blood supply or
hypotension of the gallbladder and bile condensation
with or without bile duct obstruction are assumed [23,
24]. Gilbert’s syndrome should also be included in the
pathogenesis of EBV-induced acalculous cholecystitis in
the paediatric population because it occurs in 11-16% of
Caucasian individuals and is a hereditary and mild hy-
perbilirubinaemia caused by a mutation in the UGT1A1

gene encoding the UDP-glucuronyl transferase (UDPG)
enzyme [1, 5,9, 10]. In about 40% of cases, the disease is
caused by a mutation consisting of the insertion of the
TA dinucleotide in the promoter region of the UGT1A1
gene. The mutation leads to impaired bilirubin conjuga-
tion in hepatocytes. Guala et al., based on a study of pa-
tients hospitalised due to prolonged fever in the course
of infectious mononucleosis, showed that infection with
the EBV can lead to liver function damage, especially in
homozygous TA7/TA7 or heterozygous TA6/TA7 individ-
uals for the UDPGT1 promoter gene [26].

The case for a correlation between EBV infection,
acute acalculous cholecystitis, and Gianotti-Crosti syn-
drome (GCS) in a child was first described Wu and Huang
in 2013 [27]. This is a rare disease, most often occurring in
children between 3 months and 15 years of age, with the
peak incidence between 1 and 6 years of age, and some-
times seen in adults. The correlation of EBV infection and
GCS is not uncommon, while this relationship in combi-
nation with the occurrence of AAC is extremely rare [27].

In the paediatric population, EBV infection has a very
broad symptomatology, ranging from an asymptomatic
course to fulminant hepatitis with severe cholestasis,
which is why it is so important to know the possible hepa-
tological complications associated with EBV infection,
which in rare cases may be a condition threatening the
overall health and even the life of the child.
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