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Abstract

Epstein-Barr virus (EBV) is one of the eight known human herpesviruses,
which is widespread in nature and infects most of the world population. In
infants and young children, primary infection is usually asymptomatic or
produces an acute illness that is often not recognized as being due to EBV. It
has a well-established oncogenic potential, and has been implicated in the
pathogenesis of various autoimmune diseases. Here is reported the case of a
32-months old boy, who presented with a history of two days of low-grade
fever, pain in both legs, swollen ankles and inability to walk. On physical ex-
amination, the child appeared moderately ill, without fever. On both shins
were observed nodules 2 - 3 cm in diameter, red to bluish in color, firm and
poorly demarcated. Clinically, a diagnosis of Erythema nodosus was per-
formed. Laboratory examinations revealed increased inflammatory parame-
ters. After a full workup, EBV was established as the causative agent. Erythe-
ma nodosum is the most common form of panniculitis in children; however,
it is relatively uncommon in the pediatric population. It is a self-limited dis-
ease, and most of infectious origin in children. Although uncommon, EBV
infection is a potential cause of pediatric erythema nodosum.
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1. Introduction

Epstein-Barr virus (EBV), formally designated human herpesvirus 4, is one of
the eight known human herpesviruses, which is widespread in nature and infects
most of the world population. EBV was discovered in 1964 by electron micro-

scopy of suspension cultures of African Burkitt lymphoma cells [1]. In 1968,
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EBV was linked conclusively to infectious mononucleosis, which is its most
common clinical manifestation [2]. Young children most likely acquire primary
EBV infection from close contact that involves the exchange of oral secretions
via shared items such as toys and bottles. In infants and young children, primary
infection is usually asymptomatic or produces an acute illness that is often not
recognized as being due to EBV, however, in adolescents and young adults, pri-
mary EBV infection frequently presents as infectious mononucleosis which is its
main clinical syndrome. Like other herpesviruses, EBV virions have a double-
stranded, linear DNA genome surrounded by a protein capsid, a protein tegu-
ment lies between the capsid and the envelope, which is embedded with glyco-
proteins that are important for cell tropism, host range, and receptor recognition
[3]. Initial infection occurs in the oropharyngeal compartment. The host cells of
EBV are mainly lymphocytes and epithelial cells [3]. An important consequence
of EBV infection in B cells is that they are induced to activate their growth pro-
gram and trigger differentiation into memory B cells, which are released into the
peripheral circulation, decreased over time after primary infection but are never
eliminated entirely [4]. A potent innate and adaptive immune response occurs
during primary EBV infection, which controls infection, but does not eliminate
it, and the virus persists for the lifetime of the infected individual. Healthy
people continue to shed EBV for many months after their acute infection and
are potentially capable of transmitting it [5] [6].

Infectious mononucleosis most often begins insidiously, with vague malaise,
followed several days later by fever, sore throat, swollen posterior cervical lymph
nodes, and fatigue. Some patients experience an abrupt influenza-like onset,
with fever, chills, body aches, and sore throat. The risk of developing infectious
mononucleosis after primary EBV infection correlates with the age of the patient
[7]. Children younger than 10 years of age are usually asymptomatic or mod-
erately ill, with a partial infectious mononucleosis syndrome, although classic
infectious mononucleosis can occur in this age group [8]. The vast majority of
individuals who experience primary EBV infection, asymptomatic or with
full-blown infectious mononucleosis, develop no serious consequences from li-
felong infection. However, rare infection is not contained and results in the de-
velopment of complications. Complications may be due to tissue-invasive viral
disease or to immune-mediated damage. EBV has a well-established oncogenic
potential, which under some circumstances can be life-threatening. Additionally,
EBV infection has been implicated in the pathogenesis of various autoimmune

diseases, such as multiple sclerosis [9].

2. Aim

This case was reported to highlight the role of Epstein-Barr virus as an etiologic
cause of erythema nodosum in children.

3. Case Report

A 32-month-old boy admitted at the University Hospital Center “Mother Tere-
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sa” of Tirana, Albania with a history of two days of low-grade fever, pain in both
legs, swollen ankles and inability to walk. He had been a healthy child and full
vaccinated. The child frequented day-care centers. All family members were
healthy, and they did not keep domestic animals at home and consumed safe
food. Remarkable in his medical story was a febrile illness almost three weeks
ago associated with moderate grade fever for 3 - 4 days and cervical lymphade-
nopathy which was self-limited and recovered without use of antibiotics.

On physical examination the child appeared moderately ill, without fever. He
was slightly irritated, neither stiff neck nor other neurological anomalies were
observed. Neither pharyngeal injection nor cervical lymphadenopathy was ob-
served. Respiratory and cardiac system appeared normal in examination. The ab-
domen was soft, not distended, bowl sounds were present, and liver and spleen
were slightly palpable. Both ankles were mildly swollen, without redness or local
heat, and the child could not walk. On both shins were observed nodules 2 - 3 cm
in diameter, red to bluish in color, firm and poorly demarcated (Figure 1).

Laboratory examination revealed: WBC 17,100 cells/mm?® (41% neutrophils,
52% lymphocytes), RBC 3,780,000 cells/mm?®, Hemoglobin level 10.7 g/dl, He-
matocrit value 34%, Platelet count (PLT) 160,000 cells/mm?®, Erythrocyte sedi-
mentation rate 32 mm/h (<15 mm/h), normal Aspartate aminotransferase 36
U/L (21 - 44 U/L), and Alanin aminotransferase 13 U/L (9 - 25 U/L), normal
blood Urea Nitrogen (BUN) 35.2 mg/dL (10.9 - 36 mg/dL), normal Creatinine
0.53 mg/dL (0.38 - 0.54 mg/dL), serum Total Protein level 5.9 g/dL (5.6 - 7.5
g/dL), Albumin 3.9 g/dL (3.8 - 5.4 g/dL), low antistreptolysin titer (<50), ele-
vated C reactive protein 3.8 mg/dL (<0.5 mg/dL), normal Fibrinogen activity 375
mg/dL (160 - 390 mg/dL), normal Ferritin value 76 ng/mL (13.7 - 79.8 ng/mL)
(Table 1).

Microscopic examination of the peripheral blood smear showed no atypical
cells. Radiologic examination of thorax revealed normal and ultrasonography of
abdomen showed slightly increased liver and spleen.Ultrasonography of ankles
and knees showed on changes in respective joints. Serology examinations for
Salmonellosis, Mycoplasma pneumonia, Human immunodeficiency virus (HIV),
Cytomegalovirus (CMV), Hepatitis A, COVID-19 were negative. Cultures of
blood, throat, urine and feces resulted in no bacterial growth. MANTHOUX

Figure 1. Erythematous nodules.
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Table 1. Laboratory examinations values.

WBC 17,100 cells/mm? (4000 - 10,000 cells/mm?)

RBC 3,780,000 cells/mm? (3,500,000 - 5,000,000 cells/mm?)
Hemoglobin 10.7 g/dl (11 - 14 g/dl)

Hematocrit 34% (>35%)

PLT 160,000 cells/mm? (150,000 - 400,000 cells/mm?)

ESR 32 mm/h (<15 mm/h)

ALT 13 U/L (9 -25U/L)

AST 36 U/L (21 - 44 U/L)

BUN 35.2 mg/dL (10.9 - 36 mg/dL)

Creatinine 0.53 mg/dL (0.38 - 0.54mg/dL)

Total protein

5.9 g/dL (5.6 - 7.5 g/dL)

Albumin 3.9¢g/dL (3.8 - 5.4 g/dL)
ASLO <50

CRP 3.8 mg/dL (<0.5 mg/dL)
Fibrinogen 375 mg/dL (160 - 390 mg/dL)
Ferritin 76 ng/mL (13.7 - 79.8 ng/mL)

Abbreviation: White blood cells (WBC), Red blood cells (RBC), Platelet (PLT), Erythro-
cyte sedimentation rate (ESR), Alanin aminotransferase (ALT), Aspartate aminotransfe-
rase (AST), Blood Urea Nitrogen (BUN), Antistreptolysin (ASLO), C reactive protein
(CRP).

skin test for tuberculosis was negative. Serology panel resulted positive for both
IgM and IgG antibodies. There was recommended the use of non-steroidal an-
ti-inflammatory drugs (NSAIDs) and bed rest. The child was feeling well and
playful in a few days. The erythematous nodules faded in three weeks without
scaring. At the three month follow-up the child was healthy.

4. Discussion

Erythema nodosum (EN) is the most common form of panniculitis in children.
However, it is relatively uncommon in pediatric population [10]. The incidence
of EN is approximately one to five per 100,000 individuals. In adults, females are
more affected than males with the ratio 5 - 6:1, whereas in children both genders
are equally affected [11]. It is more common in young adults, with peak inci-
dence in individuals between 20 and 30 years old, although erythema nodosum
can occur at any age [12]. Eryrhema nodosum is characterized by the sudden
onset of erythematous, firm, solid, deep nodules or plaques painful on palpation
and mainly localized on extensor surfaces of the legs distributed bilaterally and
almost symmetrical pattern. Erythema nodosum is associated with an inflamma-
tion of the septa in the subcutaneous fat tissue “a septal paniculitis”, with a neu-
trophilic infiltrate around proliferating capillaries resulting in septal thickening

in the early lesions sometimes associated with hemorrhage, however it is not as-
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sociated with vasculitis. EN is considered a hypersensitivity response to various
antigens from a wide range of precipitating factors such as infection, inflamma-
tion, neoplasm, and drugs [13] [14]. Evidence of circulating immune complexes
in early lesions supports the suggestion that the antigen, antibody, and comple-
ment play a significant role in the pathogenesis, and circulating immune com-
plexes may contribute to tissue injury. However, some authors have reported a
lack of circulating immune complexes in uncomplicated EN, and a type IV de-
layed hypersensitivity reaction has been proposed [15]. Usually, nodules of ery-
thema nodosum regress spontaneously within a few weeks, and bed rest is often
sufficient treatment.

The child in the reporting case is at the age of 32 months. The mean age of
erythema nodosum in childhood is reported as approximately 8 - 10 years [10].
Although erythema nodosum can occur at any age, it is unusual before the age of
two years. The disease began abruptly with erythema, swelling, and tenderness
over the ankles and inability to walk. It is estimated than in more than 50% of
cases arthralgia and joint involvement begins during the eruptive phase or pre-
cedes the eruption by 2 - 4 weeks. The joint involvement resolved within 2 - 3
days, and soon after the eruptive phase of erythema nodosum began with red
tender subcutaneous nodules over the extensor surface of both tibias, varying
from 2 - 3 c¢m, poorly defined. During the second week lesions became red to
bluish, tense, hard, and painful, fluctuant as in an abscess, but did not suppurate
or ulcerate (Figure 1). As the diagnosis is based on clinical findings, it was ob-
vious that the child was developing erythema nodosum. After making the diag-
nosis workup was directed towards finding the etiologic agent.

Erythema nodosum usually is idiopathic, but beta-hemolytic streptococcal in-
fections are the most common identifiable cause accounting for approximately
45% of cases in children [10] [14]. So it was reasonable to perform throat culture
and antistreptolysin titer as part of the initial workup to exclude group A be-
ta-hemolytic streptococcal infection. The absence of gastrointestinal complaints
and a negative result in stool examination excluded infection by Yersinia, Sal-
monella, and Campylobacter organisms. Normal chest radiography, the absence
of adenopathy and a negative MANTHOUX test excluded a tubercular infection.
The absence of atypical cells on peripheral blood smear did not point towards
malignancies. In the recent medical story there was not reported the use of any
antibiotics but a recent febrile illness almost three weeks ago associated with
cervical lymphadenopathy was of great concern. It seemed as the child had suf-
fered infectious mononucleosis recently. Serology panel of EBV confirmed re-
cent infection with both IgM and IgG VCA-EBV elevated titers. Other rare
causes of erythema nodosum as mycoplasma, cytomegalovirus and human im-
munodeficiency virus were excluded by serology.

Since EBV was discover in 1964 and its link with infectious mononucleosis
was established a few years later, it was also linked to many lymphoproliferative
disorders and autoimmune diseases in the following years. A potent innate and

adaptive immune response occurs during primary EBV infection which controls
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infection,but does not eliminate it. So the virus persists for the lifetime of the in-
fected individual provided by a careful balance between the virus and the im-
mune system. Sometimes this equilibrium is lost paving the way to autoimmune
disorders. The skin is one of the organs affected by the immune dysregulation
induced by EBV, with the most common entities being: EBV rash after antibiotic
use, erythema multiforme and erythema nodosum.

EBV infection is ranked as a rare cause of erythema nodosum (less than 1%),
however there are studies that have found EBV to be a more common cause of
erythema nodosum specially in children. Garty in 2000 found EBV infections the
second most common cause of erythema nodosum in children in Israel (17% of
cases) after only streptococcal infection (25% of cases) [16]. The course of the
disease is estimated to be benign and self-limited. The lesions in the presenting

child resolved without sequel in three weeks.

5. Conclusion

Erithema nodosum is the most frequent type of panniculitis of autoimmune ori-
gin. It is a self limited disease, and most of infectious origin in children. Al-
though uncommon, EBV infection is a potential cause of pediatric erythema

nodosum.
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