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Epstein-Barr Virus (EBV)
Virology:

® Epstein-Barr virus is the etiologic agent of infectious mononucleosis and African Burkitt’s
lymphoma

® |ts complete nucleotide sequence of 172 kbp is smaller than other herpes viruses
So it belongs to the herpesviridae family

® The virus is approxim ately 120 nm to 180 nm in diameter and is composed of a double helix of
DNA wrapped in a protein capsid. The capsid is surrounded by a tegument made of protein,
which in turn is surrounded by a envelope made from lipids. The viral envelope contains
glycoproteins, which are essential to infection of the host cell
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® |nvivo, EBV is tropic for both human B lymphocytes and epithelial cells
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® The Epstein—Barr virus is named after Epstein, a professor emeritus at the University of Bristol,
and Barr a PhD graduate from the University of London

® Epstein attended a lecture on Children's Cancer in Tropical Africa by Burkitt, a surgeon
practicing in Uganda

® Specimen was sent from Uganda to be cultured and virus particles were identified

® later on, a technician in their laboratory developed mononucleosis and they were able to
compare a stored serum sample, showing that antibodies to the virus developed and the virus
was linked to mononucleosis

Epidemiology:

® EBV is one of the most common viral infections to human

® EBV can be cultured from saliva of 10 to 20% of healthy adults and is intermittently recovered
from most seropositive individuals
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® |t is of low contagiousness, and most cases are contracted after repeated contact between
susceptible persons and those asymptomatically shedding the virus (by respiratory droplets)
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® Secondary attack rates of infectious mononucleosis are low (<10%), because most family or
household contacts already have antibody to the agent
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® [nfectious mononucleosis has also been transmitted by blood transfusions
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Pathogenesis:
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® EBV initially infects epithelial cells
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e The virus enters B lymphocytes by envelope glycoprotein binding to a surface receptor CD21,
which is the receptor for the C36 component of complement
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® 18 to 24 hours later, EBV nuclear antigens are detectable within the nucleus of infected cells
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® EBV has been associated with several lymphoproliferative diseases, including African Burkitt's

lymphoma, nasopharyngeal carcinoma, and lymphomas in immunocompromised patients
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Lymphoproliferative disorders are a set of disorders characterized by the abnormal
proliferation of lymphocytes into a monoclonal lymphocytosis

® The distribution of EBV infections in Africa has suggested an infectious cofactor, such as malaria,
which may cause immunosuppression
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Immunity:
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® \Virus-induced infectious mononucleosis is associated with circulating antibodies against specific
viral antigens

® The “atypical” lymphocytosis associated with infectious mononucleosis is caused by an increase

in the number of circulating T cells, which appear to be activated cells developed in response to

the virus-infected B lymphocytes
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e With recovery from illness, the atypical lymphocytosis gradually resolves, and cell-mediated
immune functions return to preinfection levels, although memory T cells maintain the capacity

to limit proliferation of EBV-infected B cells

Clinical Manifestations:
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1. Infectious Mononucleosis (kissing disease @)
® Most primary EBV infections are asymptomatic

® (Clinically apparent infectious mononucleosis is characterized by fever, malaise, pharyngitis,
tender lymphadenitis, and splenomegaly
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® These symptoms persist for days to weeks; they slowly resolve
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® Complications such as laryngeal obstruction, meningitis, encephalitis, hemolytic anemia,
thrombocytopenia, or splenic rupture may occur in 1 to 5% of patients

2. Lymphoproliferative Syndrome

® Patients with primary or secondary immunodeficiency are susceptible to EBV-induced

lymphoproliferative disease

® The risk is greatest in patients experiencing primary EBV infection rather than reactivation




® Most characteristic is persistent fever, lymphadenopathy, and hepatosplenopathy
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3. Burkitt ’s lymphoma

® |n sub-Saharan Africa, Burkitt’s lymphoma is the most common malignancy in young children

® The risk is greatest in equatorial Africa, where there is a high incidence of malaria

® Burkitt’s lymphoma is thought to result from an early EBV infection that produces a large pool of
infected B lymphocytes
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® Malarial infection may further increase the size of this pool and provide a constant antigenic
challenge
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® Serologic screening for increased IgA antibody levels can be used for early diagnostic purposes

4. Nasopharyngeal Carcinoma

® Nasopharyngeal carcinoma (NPC) is endemic in southern China, where it is responsible for

approximately 25% of the mortality from cancer

® The high incidence of NPC among the southern Chinese people suggests that genetic or
environmental factors in addition to EBV may also be important in the pathogenesis of the

disease

Diagnosis:

EBV e Jalaiiy (e ld sl (Sae 4l | i yall (e 3,88 A shany historyd)s clinical pictured! ;5 e JS Ll Saila 5
mal (Raa L) LS ‘éﬂ\ Gliebiaall (je 328 5 cased) <uilS 13l Lavad infection

® Positive EBV-specific serologic findings
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PCR studies is confirmatory
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Hematologic examination reveals a markedly raised lymphocyte and monocyte count with more

than 10% atypical lymphocytes

Atypical lymphocytes, although not specific for EBV, are present with the onset of symptoms
and disappear with resolution of disease
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Alterations in liver function tests may also occur, and hepatosplenomegally is a frequent finding

Treatment and Prevention:

Treatment of infectious mononucleosis is largely supportive. More than 95% of patients recover
uneventfully

In a small percentage of patients, splenic rupture may occur; restriction of contact sports or

heavy lifting during the acute illness is recommended

Systemic acyclovir makes little or no impact on the clinical iliness

Laryngeal obstruction should be treated with corticosteroids
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Immunization with virus specific antigen have shown to be effective against Burkitt’s lymphoma
and nasopharyngeal carcinoma in animal model and the vaccine is under development
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