contain viral DNA and antigens. Patients with nasopharyngeal carcinoma
often have elevated titers of antibody to EBV (Chap. 106). High levels of
EBV plasma DNA before treatment or detectable levels of EBV DNA
after radiation therapy correlate with lower rates of overall survival and
relapse-free survival among patients with nasopharyngeal carcinoma.
Worldwide, the most common EBV-associated malignancy is gastric carcinoma. About 9% of these tumors are EBV-positive.
EBV has been associated with Hodgkin’s disease, especially the
mixed-cellularity type (Chap. 134). Patients with Hodgkin’s disease
often have elevated titers of antibody to EBV. In about half of cases in the
United States, viral DNA and antigens are found in Reed-Sternberg cells.
The risk of EBV-positive Hodgkin’s disease is significantly increased in
young adults for several years after EBV-seropositive IM. About 50%
of non-Hodgkin’s lymphomas in patients with AIDS are EBV-positive.
EBV is present in B cells of lesions from patients with lymphomatoid
granulomatosis. In some cases, EBV DNA has been detected in tumors
from immunocompetent patients with angiocentric nasal NK/T cell
lymphoma, T cell lymphoma, and CNS lymphoma. Studies have demonstrated viral DNA in leiomyosarcomas from AIDS patients and in
smooth-muscle tumors from organ transplant recipients. Virtually all
CNS lymphomas in AIDS patients are associated with EBV. Studies
have found that a history of IM and higher levels of antibodies to EBV
before the onset of disease is more common in persons with multiple
sclerosis than in the general population; additional research on a possible causal relationship is needed.

Other Studies Detection of EBV DNA, RNA, or proteins has been
valuable in demonstrating the association of the virus with various
malignancies. The polymerase chain reaction has been used to detect
EBV DNA in the cerebrospinal fluid of some AIDS patients with
lymphomas and to monitor the amount of EBV DNA in the blood of
patients with lymphoproliferative disease. Detection of high levels of
EBV DNA in blood for a few days to several weeks after the onset of IM
may be useful if serologic studies yield equivocal results. Culture of EBV
from throat washings or blood is not helpful in the diagnosis of acute
infection, since EBV persists in the oropharynx and in B cells for the
lifetime of the infected individual.

TREATMEnT

ebv-associated disease

Therapy for IM consists of supportive measures, with rest and analgesia. Excessive physical activity during the first month should be
avoided to reduce the possibility of splenic rupture, which often
necessitates splenectomy. Glucocorticoid therapy is not indicated for
uncomplicated IM and in fact may predispose to bacterial superinfection. Prednisone (40–60 mg/d for 2–3 days, with subsequent tapering of the dose over 1–2 weeks) has been used for the prevention of
airway obstruction in patients with severe tonsillar hypertrophy, for
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Differential Diagnosis Whereas ~90% of cases of IM are due to EBV,
5–10% of cases are due to cytomegalovirus (CMV) (Chap. 219). CMV
is the most common cause of heterophile-negative mononucleosis; less
common causes of IM and differences from IM due to EBV are shown
in Table 218-2.

CHAPTER 218

DIAGNOSIS
Serologic Testing (Fig. 218-4) The heterophile test is used for the
diagnosis of IM in children and adults. In the test for this antibody,
human serum is absorbed with guinea pig kidney, and the heterophile
titer is defined as the greatest serum dilution that agglutinates sheep,
horse, or cow erythrocytes. The heterophile antibody does not interact
with EBV proteins. A titer of ≥40 is diagnostic of acute EBV infection in a patient who has symptoms compatible with IM and atypical
lymphocytes. Tests for heterophile antibodies are positive in 40% of
patients with IM during the first week of illness and in 80–90% during
the third week. Therefore, repeated testing may be necessary, especially
if the initial test is performed early. Tests usually remain positive for 3
months after the onset of illness, but heterophile antibodies can persist
for up to 1 year. These antibodies usually are not detectable in children
<5 years of age, in the elderly, or in patients presenting with symptoms not typical of IM. The commercially available monospot test for
heterophile antibodies is somewhat more sensitive than the classic
heterophile test. The monospot test is ~75% sensitive and ~90% specific compared with EBV-specific serologies (see below). False-positive
monospot results are more common among persons with connective
tissue disease, lymphoma, viral hepatitis, and malaria.
EBV-specific antibody testing is used for patients with suspected
acute EBV infection who lack heterophile antibodies and for patients
with atypical infections. Titers of IgM and IgG antibodies to viral
capsid antigen (VCA) are elevated in the serum of more than 90% of
patients at the onset of disease. IgM antibody to VCA is most useful

for the diagnosis of acute IM because it is present at elevated titers only 1189
during the first 2–3 months of the disease; in contrast, IgG antibody
to VCA is usually not useful for diagnosis of IM but is often used to
assess past exposure to EBV because it persists for life. Seroconversion
to EBNA positivity also is useful for the diagnosis of acute infection
with EBV. Antibodies to EBNA become detectable relatively late (3–6
weeks after the onset of symptoms) in nearly all cases of acute EBV
infection and persist for the lifetime of the patient. These antibodies
may be lacking in immunodeficient patients and in those with chronic
active EBV infection.
Titers of other antibodies also may be elevated in IM; however, these
elevations are less useful for diagnosis. Antibodies to early antigens are
detectable 3–4 weeks after the onset of symptoms in patients with IM.
About 70% of individuals with IM have early antigen diffuse (EA-D)
antibodies during the illness; the presence of EA-D antibodies is especially likely in patients with relatively severe disease. These antibodies
usually persist for only 3–6 months. Levels of EA-D antibodies are
also elevated in patients with nasopharyngeal carcinoma or chronic
active EBV infection. Early antigen restricted (EA-R) antibodies are
only occasionally detected in patients with IM but are often found at
elevated titers in patients with African Burkitt’s lymphoma or chronic
active EBV infection. IgA antibodies to EBV antigens have proved
useful for the identification of patients with nasopharyngeal carcinoma
and of persons at high risk for the disease.
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FIGuRE 218-4 Pattern of Epstein-Barr virus (EBV) serology during acute infection. EBNA, Epstein-Barr nuclear antigen; VCA, viral capsid
antigen. (From JI Cohen, in NS Young et al [eds]: Clinical Hematology. Philadelphia, Mosby, 2006.)
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