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Infectious mononucleosis-like syndrome with
high lymphocytosis and positive IgM EBV
and CMY antibodies in a three-year-old girl
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Abstract

Primary Epstein-Barr virus (EBV) and cytomegalovirus (CMV) infection usually affects preadoles-
cent children or young adults, causing similar clinical presentation. Signs and symptoms are typically
mild, and the majority of clinical and laboratory findings resolve spontaneously within one month
after onset. In adulthood, the risk of fulminant EBV infection and severe complications is much higher,
which may be related to increasing memory CD8+ T-cell population with age. It is still not clear what
exactly triggers T-cell clonal proliferation. Animals model studies on heterologous immunity between
viruses revealed that pre-existing memory T-cells may contribute to excessive immune response during
subsequent infection with a new, unrelated pathogen.

A 3.5-year-old girl was admitted to hospital with a suspicion of lymphoproliferative disorder. Pe-
ripheral blood smear revealed a massive lymphocytosis (61,600 cells/ul) with 62% share of atypical
lymphocytes. The clinical presentation and positive EBV and CMV IgM test strongly suggested infec-

tious mononucleosis syndrome as a result of EBV and CMV coinfection.
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Introduction

Infectious mononucleosis (IM) is an acute infectious
disease predominantly caused by the Epstein-Barr virus
(EBV). The virus typically spreads through direct contact
with infected saliva or blood, but sometimes transmission
can occur via shared food and contaminated objects of
everyday use such as toothbrushes or kitchenware. Even
one year after primary infection high levels of EBV can
be detected in saliva. The incubation period from the time
of exposure to the first noticeable symptoms is relatively
long, as it usually takes between 30 and 50 days. There-
fore, the source of an infection remains undetermined in
most cases [1].

Primary EBV infection usually affects preadolescent
children and young adults; however, the clinical presen-
tation among different age groups is significantly diverse.
Childhood infection is typically subclinical, manifested by
mild, flu-like illness, while adolescents and adults often
present with pharyngitis, cervical lymph node enlarge-
ment, splenomegaly, headache, fatigue, and fever. Com-
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plications including jaundice, splenic rupture, periorbital
oedema, neurological symptoms, haemolytic anaemia, or
coagulation disturbances are rarely observed. Previous
research revealed that immune response against infected
B-cells, predominantly mediated by NK cells, CD4+, and
CD8+ T-cells, can be a double-edged sword. The cellu-
lar immunity is a major factor that prevents EBV from
spreading, but it may also contribute to apparent symptoms
of infection due to excessive release of cytokines: inter-
leukin-1 (IL-1), interleukin-6 (IL-6), and tumour necrosis
factor (TNF). Atypical lymphocytosis, mainly composed
of activated CD8+ T-cells, is not pathognomonic for EBV.
Primary HIV infection, cytomegalovirus (CMV), viral
hepatitis, mumps, rubella, toxoplasmosis, and drug reac-
tion should be taken into consideration during differential
diagnosis [2, 3].

IM is primarily diagnosed by symptoms evaluation;
however, IM syndrome can be rarely attributable to other
common contagious agents such as CMV, HHV-6, Toxo-
plasma gondii, HIV, or adenovirus. Therefore, the cause
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of infection cannot be determined without specific assays.
Immunoassays for detecting VCA IgM, VCA IgG, and
EBNA-1 IgG consist of a routinely performed serological
test to confirm clinical suspicion. For diagnosis in atypical
cases, PCR examination may be determinative. Hetero-
phile antibody tests are not a reliable diagnostic test for
children below four years old because of the high risk of
false negative results [2].

In general, IM is a self-limiting syndrome, so manage-
ment can be primarily supportive. Clinical benefits of acy-
clovir, valacyclovir, or nucleoside analogues as a causative
treatment have not yet been proven, so antiviral agents are
not routinely recommended during the acute infection. The
use of corticosteroids is reserved for IM-related airways
obstruction, severe haemolytic anaemia, or thrombocyto-
paenia [2].

There are rare genetic predispositions to severe and
atypical EBV infection. The most common, X-Linked
Lymphoproliferative Disease (XLP), affects boys and is
characterised by polyclonal B- and T-cell proliferation in
response to EBV. Patients with XLP frequently develop
fulminant hepatitis and haemophagocytic syndrome. Oth-
er pathological conditions linked with EBV include hae-
mophagocytic lymphohistiocytosis (discussed separately),
oral hairy leucoplakia, an increased risk of Hodgkin’s lym-
phoma [3], nasopharyngeal carcinoma, Burkitt’s lympho-
ma [4], and multiple sclerosis [5].

Case report

A 3.5-year-old girl was admitted to hospital with a sus-
picion of lymphoproliferative disorder. In the emergency
room the child was ill-looking and fevered to 40°C. Phys-
ical examination revealed cervical and submandibular
lymphadenopathy, enlarged pharyngeal tonsils, and hep-
atosplenomegaly that was confirmed by ultrasonography.
Blood test showed high leucocytosis (61,600 cells/ul),
mildly elevated uric acid level (6.9 mg/dl), and high LDH
(1708 UI/1) and ALT (67 UI/1). Peripheral blood smear
showed massive lymphocytosis with a 62% share of atyp-
ical lymphocytes. Bone marrow cytology corresponded to
reactive hyperplasia. On the second day IgM antibodies
to CMV and EBV VCA were positive suggesting double
infection.

Polymerase chain reaction (PCR) examination revealed
a massive replication of EBV (10700 copies/ml in plasma)
and an unexpected lack of CMV DNA, which made our
initial diagnosis questionable. After the primary decrease,
leucocytosis reached 121,700/ul (83% of atypical lympho-
cytes) in the fourth day of hospitalisation. Immunopheno-
typing of blood lymphocytes revealed 73,264 CD8+ CD3+
cells/ul, 5581 NK cells/ul, 10,854 CD4+ CD3+ cells/ul,
and the CD4+/CD8+ ratio was 0.14. Trepanobiopsy and
lumbar puncture was performed. There was no evidence
of lymphoproliferative disease.
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The final diagnosis was infectious mononucleosis.
Supportive treatment was administered, and after three
weeks the child was discharged and monitored in the out-
patient clinic. In order to explain such fulminant course of
the infection, a standard screening for immunodeficiency
was performed. After two years, despite a lack of any con-
comitant infection, immunophenotyping showed mild and
persistent activation of CD8+ and NK cells, still decreased
CD4+/CD8+ ratio (0.8), and questionable share of perfo-
rin+ cells. Repeated virological tests confirmed the ab-
sence of CMV IgM/IgG and seroconversion of IgG EBNA.

Discussion

The natural history of IM states that the majority of
clinical and laboratory findings resolve spontaneously
within one month of acute onset. Serious complications
like airway obstruction, meningoencephalitis, haemolytic
anaemia, thrombocytopaenia, and splenic rupture occurs in
1% of patients. Adults have an increased risk of fulminant
course, which has been linked to abundant CD8+ T-cells
activation against infected B-cells and following tissue
infiltration [6]. At the same time, because of EBV im-
mortalising properties, lack of adequate antiviral immune
response may result in dangerous lymphoproliferative dis-
ease [3]. Surprisingly, clonal expansion of CD8+ T-cell,
not the level of viremia, is correlated with the severity of
symptoms. Cross-reaction between EBV-specific T-cells
and host antigens can cause lysis of uninfected cells and
lead to disease aggravation [7].

It is still not clear what exactly triggers T-cell clon-
al proliferation. Animal model studies on heterologous
immunity between viruses revealed that pre-existing
memory T-cells may contribute to excessive immune re-
sponse during subsequent infection with new, unrelated
pathogens. Then the risk of severe IM may be related to
increasing memory CD8+ T-cell population with age [6].
The prevalence of multiple or subsequent infections with
other respiratory agents is estimated at more than 60%
of children with primary EBV infection [8]. It has been
shown that cross-reactive CD8+ T-cells recognise epi-
topes of influenza M1 and EBV BMLF]1. In effect, Influ-
enza A-specific CD8+ T-cells participate in EBV-induced
lymphoproliferation [6].

According to epidemiological data [5], primary infec-
tion with EBV and CMV usually occurs during preadoles-
cence. Both viruses can infect immunocompetent individ-
uals simultaneously, causing similar clinical presentation.
Previous studies have reported that dual infection can elicit
massive response of CD8+ T-cells, immunosuppression,
hypercytokinaemia, and increased risk of severe compli-
cations [9]. Nevertheless, the CMV IgM result turned out
to be false-positive. It has been proven in in vitro studies
that CMV proteins used as recombinant ELISA antigens
may react with IgM antibodies raised against other herpes-
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viruses. Epstein-Barr nuclear antigen 1 (EBNA-1) contains
repetitive Gly-Ala elements, which are a major antigenic
determinant for IgM antibody production during the acute
phase of infection. The comparison of EBV and CMV an-
tigen structure displayed homology between glycine-rich
motifs of the CMV polypeptides (UL 112-113 family) and
Gly-Ala repeat within the N-terminal half of EBNA-1.
This may lead to misinterpretation [10].

Over time EBV has developed strategies to enhance
the host’s immune response. Homological to IL-10, the
EBV BCRF1 protein is able to mimic IL-10-mediated in-
hibition of interferon-a (INF-a), which successfully dimin-
ishes virus clearance [4]. Strong inflammatory response
has been linked to polymorphisms of IL-1 and IL-10 genes
[11,12].

Epstein-Barr virus-Associated Haemophagocytic
Lymphohistiocytosis (EBV-HLH) is a rare, life-threaten-
ing syndrome with exponential lymphocyte and histocyte
activation and subsequent invasion of key components of
the lymphatic system. The main pathological feature of
HLH is monoclonal proliferation of CD8+ T-cells, which
has been linked to mutations in perforin (PRF1) and in
proteins that control perforin mobilisation from cytotoxic
cells MUNC,, |, UNC, D). Perforin is a cytolytic protein
expressed mostly in granules of CD8+ lymphocytes and
NK cells. Although our patient did not fulfil the baseline
HLH diagnostic criteria, an increased share of perforin+
CD8+ T-cells and decreased perforin+ CD56+ NK cells
corresponds with findings in asymptomatic family mem-
bers of children with HLH. The significance of such a phe-
nomenon remains undetermined [4, 13].

Our case reflects the diagnostic difficulties in infec-
tious mononucleosis. The network of reciprocal depen-
dencies between viruses and the host’s immune condition
seems to be still an unexplored area.
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