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BUG OF THE MONTH
A topical review of infection-related issues

Christine Dueck, MD; and John M. Embil, MD, FRCPC

Why is EBV important?

In addition to IM, there are large number

of conditions caused by EBV. These

include:

• Burkitt lymphoma (where EBV

infection was first seen)

• B-cell lymphoma

• Gastric carcinoma

• Hodgkin’s disease (increases the risk

three-fold)

EBV has strong tumourigenic poten-

tial, but only affects immunocompromised

patients and those experiencing certain

environmental pressures.

In addition, several autoimmune dis-

eases are known to be causally linked to

EBV, resulting in almost universal

seropositivity for EBV:

• Multiple sclerosis

• Systemic lupus erythematosus

• Hypersensitivity to mosquito bites

(reported primarily in Japanese

children)

How is EBV transmitted?

EBV has a narrow host range, with a

predilection for humans only. Everyone is

vulnerable to EBV infection; infants become

susceptible once passive maternal antibody

titres reach their nadir. EBV is transmitted

through intimate contact with body secre-

tions, primarily those of the oropharynx.

EBV infects the B-cells in the oropharyngeal

epithelium which spread by circulating B-

cells throughout the entire reticular endothe-

lial system (RES), encompassing the liver,

spleen and peripheral lymph nodes.

EBV infection results in both humoral

and cellular responses.The humoral response

directed against EBV’s structural proteins is

the basis for the test used to diagnose EBV

IM.

The incubation period for EBV infection

is four to six weeks and EBV viral particles

persist in oral secretions for months after the

resolution of symptoms.

How does EBV infect
the host?
EBV is an enveloped, double-stranded

DNA virus. It infects B-lymphocytes,

whereupon its life cycle proceeds in two

potential directions: the lytic phase and the

latency phase. The lytic phase produces the

infectious virus. In latency, virion undergo

replication of extra DNA—episomes with

copies perpetuated indefinitely in progeny.

Latency is established after acute infection

and confers life-long seropositivity with

the possibility of periodic and asympto-

matic reactivation. In this stage, EBV can

theoretically be affected by antiviral drugs.

How does EBV present?

Infection with EBV presents with IM which

can be mild or more severe and generally

manifests only in adolescence or young

adulthood when 35% to 50% of those infect-

ed develop the illness. EBV symptoms are

typically self-limiting and resolve within sev-

eral weeks. The diagnosis of EBV IM is syn-

dromic, based primarily upon the classic pre-

sentation of fever, pharyngitis and lym-

phadenopathy, possibly in conjunction with

characteristic hematological abnormalities

(Table 1). Several other conditions, such as

infection with cytomegalovirus (CMV),

Toxoplasma gondii, or the HepatititisA, B, or

C viruses may have similar manifestations to

infection with EBV.

The Epstein-Barr virus (EBV) is a member of the herpes virus family and infects 90% of people by adulthood.

EBV is classically associated with infectious mononucleosis (IM) and is responsible for 90% of those cases.

Therefore, this ubiquitous virus is our Bug of the Month.

Epstein-Barr Virus:
More Than Just Mononucleosis

EBV is transmitted
through intimate
contact with
body secretions,
primarily those of
the oropharynx.
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How is it diagnosed?

The simplest test for EBV diagnosis is the

heterophil antibody titre, also commonly

known as the Mononucleosis spot test or

Monospot test. Heterophile antibodies are

non-specific and produced in one species

which will cross-react with other anti-

gens, such as animal red blood cells. Test

heterophile antibodies are highly sensi-

tive (100%) and moderately specific

(85%) for EBV antibodies. Levels peak

two to six weeks after primary EBV

infection and remain positive for up to

one year. Test results may be negative early

in the course of EBV IM; in this case, seri-

al Monospot tests should be performed

weekly for six weeks in patients with sus-

pected EBV IM. If the test remains nega-

tive, individuals should test positive with a

specific EBV serological assay before

being diagnosed with heterophile-negative

IM (as found in infections with HIV,

Human Herpes Virus [HHV]-6, toxoplas-

mosis, CMV and rubella).
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Table 1

Differential diagnosis of infectious mononucleosis

CClliinniiccaall ppaarraammeetteerrss IInnffeeccttiioonn wwiitthh

EBV CMV Toxoplasma Hepatitis
gondii viruses*

SSyymmppttoommss Fatigue + + ± +

Malaise + + – +

Pharyngitis + + ± ±

Maculopapular rash + – – ±

SSiiggnnss Hoagland sign** + – – –

Unilateral local – – + –
adenopathy

Bilateral posterior + + – ±
cervical adenopathy

Tender hepatomegaly ± ± – +

Splenomegaly + ± ± –

LLaabboorraattoorryy White blood cell count N/� N/� N �

ffeeaattuurreess �AST/ALT ++ + ± +++

Atypical lymphocytes + + – –
(≥ 10%)

Thrombocytopenia ± ± – ±

�IgM CMV titre – + – –

�IgM EBV VCA titre + – – –

�IgM toxoplasmosis – – + –
titre

Serologic response to – – – +
Hepatitis A, B, or C 
viruses

EBV: Epstein-barr virus CMV: Cytomegalovirus N: Normal
AST: Aspartate aminotransferase ALT: Alanine aminotransferase
VCA: Viral capsid antigen (IgM suggests current or recent primary infection with EBV, while IgG suggests a 

prior infection with EBV)

+: present –: absent ±: maybe present, maybe absent ++: more present

+++: very present �: depressed �: elevated

*Hepatitis A, B, and C viruses   **Bilateral upper eyelid edema present early in EBV IM disease

The incubation period
for EBV infection is
four to six weeks.



The gold standard for the diagnosis of

EBV is serology. EBV IgM viral capsid

antigen (VCA) titres decrease in most

patients after three to six months but may

persist for up to one year. EBV IgG VCA

antibodies rise later and remain elevated

with variable titres for life. False posi-

tive and negative responses can occur as

follows:

• False negatives:

- Early testing

- Testing in children younger than

two-years-of-age

- Testing in the elderly

• False positives:

- Toxoplasmosis

- Rubella

- CMV

- Lupus

- Arthritis

- HIV

- Herpes virus

- Leukemias/lymphomas

How is it treated?

Management of EBV IM is supportive. It

is not amenable to standard antiviral ther-

apy with nucleoside analogues targeting

viral DNA polymerase, including acy-

clovir and its analogues, as well as

pyrophosphate analogues (foscarnet).

This is due to inadequate oropharyngeal

drug levels, lengthy incubation periods and

insidious symptom onsets causing delayed

diagnosis, drug toxicity and damage

mediated by immune effects. The follow-

ing specialties may be involved in care:

• infectious diseases,

• hematology,

• neurology,

• cardiology and

• gastroenterology.

What is the prognosis?

Several complications may occur sec-

ondary to EBV IM:

• Extreme enlargement of the tonsils

may cause airway obstruction

• Encephalitis and myocarditis (rare) 

• In patients with splenomegaly,

splenic rupture is rare but potentially

lethal (patients should refrain from

strenuous activity for the first three

weeks of illness) 

• Some patients may progress to 

lymphoma
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Levels peak two to
six weeks after 
primary EBV 
infection and remain
positive for up to 
one year.
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