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Objective: To investigate cardiac complications in infectious
mononucleosis patients and to associate them with biochemical
and immunological parameters, as well as with spleen ultrasound
findings.

Design: Cross-sectional study with follow-up.

Setting: Tertiary care pediatric unit, in the city of Thessaloniki,
Greece.

Participants and Interventions: Twenty-five children (15 boys,
aged 1-11.6 years) suffering from infectious mononucleosis were
studied during the acute phase and after 3-6 months. Cardiac
evaluation comprised of electrocardiogram, echocardiogram, and
measurement  of  creatine phosphokinase, creatine
phosphokinase cardiac isoenzyme, and troponin levels.
Biochemical and immunological tests included serum
transaminases, serum amylase, CD3+/CD8+ T-lymphocytes
subpopulation and CD4+/CD8+ T-lymphocytes ratio.

Results: During acute phase, all children had splenomegaly and
normal serum amylase values. 17 patients had elevated serum

transaminases. Percentages of CD3+/CD8+ T-lymphocytes
subpopulation were elevated and CD4+/CD8+ ratio was
decreased in all patients. Echocardiography revealed mild
pericardial effusion in 13 patients (10/21 with Epstein-Barr
infection, 3/4 with cytomegalovirus infection), but none presented
with myocarditis. Four out of these 13 patients also had markedly
elevated liver enzymes, 10/13 had significant splenomegaly and
12/13 presented very low CD4+/CD8+ T-lymphocytes ratio.
Pericardial effusion demonstrated a statistically significant
association solely with very low CD4+/CD8+ T-lymphocytes ratio
(<0.5). Repetition of laboratory tests 3-6 months post-discharge
detected persistent mild pericardial effusion in five patients, along
with decreased CD4+/CD8+ ratio in 1/5.

Conclusions: In infectious mononucleosis syndrome,
asymptomatic pericardial effusion could be associated with very
low CD4+/CD8+ ratio (<0.5). Further studies would extend and
confirm such an association.
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nfectious mononucleosis syndrome is a self-

limited lymphoproliferative disease that is

usually characterized by fever, pharyngitis and

lymphadenopathy [1]. Even though the majority of
cases are caused by primary infection with the
Epstein-Barr virus (EBV) infections due to other agents,
such as cytomegalovirus (CMV), adenovirus, herpes
simplex virus (HSV), parvo virus B19, hepatitis viruses,
human immunodeficiency virus, mycoplasma and
toxoplasma present with similar clinical and hematologic
findings [1].

The majority of children suffering from infectious
mononucleosis recover without any complications.
Although many manifestations, have been described in
the literature, cardiac complications are rarely reported
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[2,3]. The aim of this study was to investigate the cardiac
complications in children with infectious mononucleosis
and to compare them with biochemical and
immunological parameters, as well as with the ultrasound
findings.

Accompanying Editorial: Pages 189-190

METHODS

Children reported here had been admitted to our hospital
in 2008 and 2009 and fulfilled the diagnostic criteria of
infectious mononucleosis syndrome. They both (a)
presented at least three of the following symptoms: fever,
tonsillitis, cervical lymphadenopathy (lymph nodes more
than 1 cm in diameter), splenomegaly and hepatomegaly;
and (b) had IgM antibodies for the causative agents of
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infectious mononucleosis syndrome. Written informed
consent was obtained from all caregivers.

Twenty-five patients (15 boys, age 1-11.6 years,
mean 4.5+2.6 years) fulfilling the diagnostic criteria,
were examined. We obtained complete whole blood
count, serum transaminases, serum amylase, CD3+/
CD8+ T-lymphocytes subpopulation and CD4+/CD8+ T-
lymphocytes ratio. We also analyzed the serum for
antibodies for EBV, CMV, adenovirus, HSV, Parvo virus
B19, mycoplasma and toxoplasma. Ultrasound scanning
of the spleen was carried out. Cardiac evaluation
comprised of electrocardiogram, echocardiogram, and
measurement of serum creatine phosphokinase (CPK),
creatine phosphokinase cardiac isoenzyme (CPK-MB)
and cardiac troponin levels. All parameters were re-
evaluated three to six months later. Only one child out of
25 could not be followed-up.

Transaminase levels were considered as markedly
elevated when serum levels of aspartate aminotransferase
(AST) and alanine amino-transferase (ALT) were >100
U/L, (normal values <48 and <37 U/L, respectively),
while minor elevation was considered if transaminase
levels were above normal limits, but up to 100 U/L. The
CD3+/CD8+ T-lymphocytes subpopulation and CD4+/
CD8+ T-lymphocytes ratio were determined by flow
cytometry (Epics Elite ESP Coulter) using monoclonal
antibodies (Beckman Coulter Immuno-tech). The CD4+/
CD8+ T-lymphocytes ratio was considered to be normal
when the value ranged from 0.9 to 2.6, according to age.
A ratio between 0.5 and 0.9 was considered as low and
ratio less than 0.5 was considered as very low.

The presence of IgG antibodies against CMV,
adenovirus and toxoplasma was detected quantitatively,
while the presence of IgM antibodies was determined
qualitatively using the immunoenzyme method (MEIA,
Axsym, Abbott). The presence of IgM and IgG antibodies
against the capsid antigen of EBV, HSV, Parvo B19 and
of the mycoplasma were detected by indirect
immunoassay method (Elisa). Acute phase of infection
was determined by the presence of IgM viral antibodies.
Recovery of the infection along with the establishment of
memory immune response was determined by the
detection of 1gG viral antibodies.

For the spleen ultrasound, the longitudinal size of the
spleen measurement was performed between the most
superomedial and the most inferolateral points, while the
transverse dimension was measured between the hilum
and the most superolateral margin [4]. Values over the
95th percentile, for height and age, were defined as
splenomegaly. Mild splenomegaly was defined for cases
with values up to 2cm above the 95th percentile, while
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severe splenomegaly was defined for values more than
2cm over the 95th percentile.

Pericardial effusion upon echocardiography was
defined as the existence of pericardial fluid in excess of
5mm. Cardiac findings were correlated with biochemical
and immunological parameters (serum transaminases,
amylase, CD3+/CD8+ T-lymphocytes subpopulation and
CD4+/CD8+ T-lymphocytes ratio), and with the spleen
ultrasound findings.

The data were analyzed using the SPSS 16 statistical
software. The relation between categorical variables was
investigated using chi square test. A difference was
considered statistically significant if P value was <0.05.

RESULTS

Twenty one out of the 25 children (84%) were diagnosed
with acute EBV infection; 4 had acute CMV infection. All
patients had splenomegaly and normal serum amylase
values. Eight and 9 had markedly and mildly elevated
serum transaminases, respectively. Percentages of CD3+/
CD8+ T- lymphocytes subpopulation were elevated in all
patients according to age (mean 52.05%+10.5%), while
CD4+/CD8+ ratio was decreased in all patients (mean
0.45+0.23). None of the patients had any symptoms,
electrocardiographic abnormalities or any laboratory
findings indicative of cardiac involvement. Echocardio-
graphy revealed mild pericardial effusion without any
other abnormalities in 13/25 patients (52%). Ten out of
these 13 patients were positive for EBV infection and 3 of
them were positive for CMV infection.

Markedly elevated liver enzymes were noted in 4/13
patients with pericardial effusion and in 4/12 patients
without pericardial effusion. Significant splenomegaly
was noted in 10/13 patients with pericardial effusion and
in 6/12 patients without pericardial effusion. Very low
CD4+/CD8+ T-lymphocytes ratio (<0.5) was seen in 12/
13 patients with pericardial effusion, but in only 5/12
patients without pericardial effusion (P=0.007).
Repetition of laboratory tests 3-6 months post-discharge
in 24/25 patients showed normal transaminases levels.
We also found decreased percentages of CD3+/CD8+ T-
lymphocytes subpopulation (mean 25.75%5.94%) and
increased CD4+/CD8+ ratio (mean 1.48+0.62) compared
to initial evaluation.

Echocardiography revealed persistence of mild
pericardial effusion in five patients (20.8%). Among these
children CD3+/CD8+ percentages were increased
compared to CD3+/CD8+ percentages in the 19 patients
without pericardial effusion (mean 29.14%+6.02% and
24.85%+5.74%, respectively). Their corresponding
CD4+/CD8+ ratio was decreased compared to CD4+/
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CD8+ ratio in patients without pericardial effusion (mean
1.16+0.36 and 1.56+0.66 respectively). All patients were
followed up with repeated echocardiography until
complete recession of the pericardial effusion was
observed.

Among the children with persistent pericarditis, 4
suffered from EBV and only 1 from CMV infection.
Seroconversion was observed in 23 out of the 24 children
(positive IgG, negative IgM antibody). Only one patient
presented positive both 1gG and IgM EBV antibodies,
along with persistent pericardial effusion and low CD4+/
CD8+ T-lymphocytes ratio, up to 10 months post-
discharge.

DiscussioN

In this study, cardiac involvement consisting of a mild,
asymptomatic and self-limiting pericardial effusion was
diagnosed in 52% of the children during the acute phase of
the infection, which persisted at follow-up in 20.8% of the
patients. This finding was associated with the persistence
of high levels of cytotoxic T- lymphocytes (CD3+/CD8+)
and low CD4+/CD8+ T-lymphocytes ratio. This could be
interpreted probably by the high viral load at the acute
phase in these cases that delay the elimination of the
infection. The lymphocytes in infectious mononucleosis
are activated and they are composed of a mixture of CD8+
cytotoxic-suppressor T cells, Natural Killer cells and
CDA4+ helper cells. The dominant population by far is the
CD8+ T cells, which have a role in the suppression of viral
replication and have cytotoxic activity against virally
infected B cells [5]. It is referred that patients with
infectious mononucleosis who had higher viral load
tended to have higher CD3+/CD8+ T cells [6]. In
symptomatic infectious mono-nucleosis the characteristic
large, virus-driven expansions of CD8+ T cells decrease in
parallel with the decrease in viral load [7].

Cardiac complications are not very common in
infectious mononucleosis syndrome. The first association
of acute pericarditis with EBV infection was reported by
Miller, et al. [8]. There are few reported cases with
pericardial effusion, even less involving children [2]. Two
patients mentioned in the literature had sizable pericardial
effusion that caused cardiac tamponade, one of a 3-month-
old infant and another of an immuno-compromised
adolescent [9,10]. Myocarditis due to EBV is particularly
observed in immunosupressed patients [11] or in patients
suffering from chronic active EBV infection [12], but
rarely described in immuno-competent children [13,14],
or in combination with other factors [15].

Infectious mononucleosis, resulting from EBV
infection, rarely leads to lethal myocarditis [14, 16].
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There are also a few cases of CMV-induced fatal
myocarditis as demonstrated in postmortem myocardial
biopsy samples [17].

Diagnosis of myocarditis is important because it may
lead to serious complications such as arrhythmias and
dilated cardiomyopathy. These complications can arise
suddenly and could become life-threatening. Therefore,
clinicians should follow these patients regularly [3]. In
the presence of cardiac complications like pericardial
effusion, children should be reviewed until complete
recovery.
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