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Utilidad de la serie blanca en el diagnóstico diferencial  
de la mononucleosis infecciosa

Introducción: la mononucleosis infecciosa (MI) es una enfermedad frecuente en la infancia. Nos planteamos com-
parar la serie blanca de niños con sospecha de MI, en función de la serología positiva/negativa para virus Epstein-
Barr (VEB), citomegalovirus (CMV) y Paul-Bunnell.
Material y métodos: estudio descriptivo transversal. Se revisaron niños atendidos en Urgencias en 2010-2011, con 
diagnóstico de síndrome mononucleósico y serología positiva para VEB o CMV e igual número de niños con serolo-
gías negativas como grupo de control. Se compararon variables epidemiológicas, clínicas y serológicas.
Resultados: se obtuvieron 50 niños con serologías positivas y 50 niños con serologías negativas (edad media de 5,81 
años). Tuvieron serología positiva para VEB 44 niños, 2 para CMV y 4 para ambos. De los 48 niños con serología 
positiva para VEB, 26 eran Paul-Bunnell negativos y 22 positivos, siendo estos 22 niños el total de Paul-Bunnell 
positivos. La media de linfocitos, monocitos y basófilos fue mayor en niños con serología positiva para VEB y los 
neutrófilos fueron más bajos. En los dos casos con CMV positivo encontramos cifras de neutrófilos totales mayores. 
Ninguna edad se asoció con mayor probabilidad de VEB y Paul-Bunnell positivos.
Conclusiones: existe predominio de linfocitos, monocitos y basófilos en niños con MI por VEB. El descenso de 
neutrófilos es la única variación analítica en los niños con MI por CMV. Estos valores analíticos pueden orientarnos 
en el diagnóstico de MI. Todos los niños con Paul-Bunnell positivo tenían positividad para el VEB sin relación con la 
edad. 

Introduction: the infectious mononucleosis (IM) is a common disease in childhood. We propose to compare the 
white series of children with suspected IM, based on serology positive/negative for Epstein-Barr Virus (EBV), Cyto-
megalovirus (CMV) and Paul-Bunnell.
Material and methods: descriptive study. Children were reviewed, taken to hospital in 2010-2011, diagnosed with 
mononucleosis syndrome and positive serology for EBV or CMV, and equal number of children who were serone-
gative control group. Epidemiology, clinical and serological variables were compared.
Results: there were 50 children with positive serology and 50 negative children (mean age 5.81 years). EBV serolo-
gy were 44 children, 2 and 4 both CMV. Of the 48 children with positive serology for EBV, 26 were negative Paul-
Bunnell and 22 positive, and these 22 children total positive Paul-Bunnell. The average number of lymphocytes, 
monocytes and basophils was higher in children with positive serology for EBV and neutrophils were lower. Children 
were CMV negative but elevated neutrophils. No age was associated with increased likelihood of EBV and Paul-
Bunnell positive. 
Conclusions: there is a predominance of lymphocytes, monocytes and basophils in children with EBV IM. The in-
crease in neutrophils is the only analytical variation in children with CMV IM. These analytical values can guide the 
diagnosis of IM. All children with positive Paul-Bunnell positive for EBV had no relation with age. 
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INTRODUCTION

Infectious mononucleosis (IM) is a systemic dis-

ease common in children and adolescents that is 

caused by the Epstein-Barr virus (EBV) and pre-

sents with suggestive symptoms and characteris-

tic alterations in peripheral blood lymphocyte 

counts along with the presence of serum antibod-

ies that agglutinate sheep red blood cells.1

EBV is a herpesvirus that replicates inside B lym-

phocytes and is the main causative agent of IM. 

However, besides EBV mononucleosis there are 

other clinical conditions with a similar presenta-

tion that are known as mononucleosis syndromes. 

They have a different and heterogeneous aetiology 

and may be secondary to infections by Toxoplasma 

gondii, rubella, cytomegalovirus (CMV), human 

immunodeficiency virus (HIV), adenovirus, etc.

Humans are the only reservoir for EBV and trans-

mission occurs by interpersonal contact (kisses, 

saliva). The incubation period ranges between 14 

to 50 days and its clinical features vary, primarily 

including fever, pharyngotonsillitis, lymphadenop-

athy, hepatosplenomegaly, atypical peripheral 

blood lymphocytes and the presence (at times) of 

heterophile antibodies. Exanthem develops on oc-

casion, especially in patients that have received 

penicillin or any of its derivatives.2

In blood tests, white blood cell (WBC) counts reveal 

neutropaenia in 50% to 80% of patients, and the 

most characteristic feature of IM is the presence of 

polymorphic lymphocytes and monocytes. The 

presence of heterophile antibodies, detected by 

means of the Paul-Bunnell test, is a key diagnostic 

finding. However, this test tends to give negative 

results in children younger than five years, so an 

anti-EBV antibody test should be ordered in these 

patients. Both the Paul-Bunnell and the anti-VEB 

antibody test are negative in patients with mono-

nucleosis syndromes.2,3

In our laboratory, when we order serology tests for 

IM, anti-EBV antibody, anti-CVM antibody and het-

erophile antibody tests are included routinely. So 

we decided to assess whether the WBC count of 

children with suspected IM varies with the positive 

or negative serology results for anti-EBV, anti-CMV 

and heterophile antibodies to determine whether 

WBC values can guide the differential diagnosis.

MATERIALS AND METHODS

We designed a descriptive cross-sectional study in 

which we reviewed the medical records of children 

that received care at the paediatric emergency de-

partment of the Hospital de Cabueñes (Gijón, As-

turias, Spain) in 2010 and 2011, discharged with 

suspected IM and in whom serology tests subse-

quently confirmed the presence of EBV or CMV. 

The control group consisted of the same number 

of children with a suspected IM diagnosis at dis-

charge but that had negative serology results.

The variables we compared between the two 

groups were age, sex, and the total counts of leu-

kocytes, neutrophils, lymphocytes, monocytes, ba-

sophils and eosinophils, as well as the correlation 

between positive Paul-Bunnell and EBV serology 

test results.

We performed the statistical analysis with 

SPSS® 12.0. We did a descriptive analysis of age and 

sex, and compared both groups using Student’s t 

test and a bivariate analysis by means of the χ2 test, 

defining statistical significance as P < .05.

RESULTS

The study included a total of 50 children with pos-

itive serology results for EBV or CMV, defined as the 

detection of immunoglobulin M (IgM) against EBV 

viral capsid antigen (VCA) by immunofluorescence 

assay, which can be used to identify a characteris-

tic fluorescence pattern in infected cells. We also 

made a random selection of another 50 children in 

the order they visited the emergency department, 

assessed over the same time period as the other 

patients, that had a presentation suggestive of IM 

but negative serology results.

The age distribution was homogeneous across 

both samples. Thus, the overall mean age was 5.81 
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years; and mean age was 5.38 for children with 

negative serology and 6.24 years for children with 

positive serology. As for sex, of the 100 patients 

who had serology tests, 66 were male and 34 fe-

male. Of the 34 female, 22 tested positive for EBV, 

compared to 26 of the 66 males; thus, there were 

more EBV-positive girls than boys (Table 1). We did 

not find a correlation between sex and a positive 

CMV result, and no age had a statistically signifi-

cant association with positive EBV and Paul-Bun-

nell test results.

When it came to serology tests, 44 children tested 

positive for EBV only, 2 for CMV only, and 4 tested 

positive to both. Of the 48 children that tested 

positive to EBV, 26 had a negative Paul-Bunnell re-

sult and 22 a positive one, and all children that had 

a positive Paul-Bunnell result also tested positive 

for EBV (P = .000). The mean number of lympho-

cytes, monocytes and basophils was higher in chil-

dren with a positive EBV serology result than in 

children with negative results, while there was a 

reduction in the neutrophil count, findings that 

were statistically significant.

Table 2 shows the mean values of the WBC count 

according to EVB serology test results. The mean 

number of neutrophils was higher in children with 

negative CMV serology test results than in children 

with positive results, a difference that was statisti-

cally significant. We did not find an association 

between the number of lymphocytes, monocytes, 

basophils and eosinophils and the results for CMV 

serology tests. Table 3 presents the values of the 

WBC counts in relation to negative and positive 

serology results for CMV.

DISCUSSION

Improved economic and public health conditions 

have made infection by EBV less common in young 

children, making more adolescents susceptible. 

Thus, the incidence in children aged between five 

and nine years of age was estimated to be below 

50% in 20064; with incidence peaking between 15 

and 24 years of age. We found a mean age of five 

to six years, which was slightly low considering the 

data we just mentioned. However, our sample 

comes from the paediatric population, that is, the 

0-to-13 year age group, which excludes adoles-

cence. Nevertheless, it is important for us to know 

this disease, as its symptoms in young children are 

quite nonspecific.5 Some studies in the medical 

literature addressed this disease in young children. 

For instance, in 1995 Schaller et al published a case 

of IM in a two-year-old child.6 Later on, in 2010, 

Wan et al published three cases of EBV infection 

children of the same age.7

It is known that the presence of peripheral blood 

lymphocytosis with atypical lymphocytes supports 

Table 3. Mean white blood cell counts by result of 
serology for cytomegalovirus

Negative CMV Positive CMV
Leukocytes 12 848.94/µL 10 276.67/µL
Neutrophils* 5541/µL 2770/µL
Lymphocytes 5387.48/µL 5961.67/µL
Monocytes 1486.38/µL 1301.67/µL
Basophils 180.23/µL 181.67/µL
Eosinophils 79.13/µL 103.33/µL

CMV: cytomegalovirus.
*p < .05

Table 1. Relationship between sex and serology for 
Epstein-Barr virus 

Negative EBV Positive EBV
Male 40 26
Female 12 22

EBV: Epstein-Barr virus.
p=.016

Table 2. Mean white blood cell counts by result of 
serology for Epstein-Barr virus

Negative EBV Positive EBV
Leukocytes 12 003.27/µL 13 443.54/µL
Neutrophils* 7002.5/µL 3612.58/µL
Lymphocytes* 3330/µL 7683.19/µL
Monocytes* 1312.31/µL 1651.88/µL
Basophils* 70.58/µL 299.21/µL
Eosinophils 94.96/µL 65/µL

EBV: Epstein-Barr virus.
*p < .05
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a diagnosis of EBV infection.8 We set out to analyse 

not only the number of lymphocytes but also the 

values for the rest of the WBC count in relation to 

EVB and CMV as the aetiological agents. Thus, we 

found increased levels of lymphocytes, monocytes 

and basophils and a reduced neutrophil count in 

children with clinical features suggestive of IM and 

positive EBV serology test results. Children with 

positive serology tests for CMV did not have an ab-

normal number of lymphocytes, monocytes or ba-

sophils, and only had an elevated neutrophil count.

None of the data in the reviewed literature showed 

a positive or negative correlation between sex and 

positive EBV or CMV test results. However, in our 

study we observed that the number of girls that 

tested positive for EBV was greater than the num-

ber of boys, while we found no association be-

tween sex and testing positive for CMV. This find-

ing may be worth considering for the purposes of 

future research.

Most of the positive serology test results were for 

EBV, which is consistent with the literature, as EBV 

is the main causative agent of IM. In addition, all 

children that had a positive Paul-Bunnell test had 

positive serology results for EBV.1,2

We ought to highlight that we did not find an as-

sociation between age and positive results in Paul-

Bunnell and EBV serology tests. Yet the literature 

traditionally describes the heterophile antigen  

response in relation to age; thus, the probability of 

having positive results in the Paul-Bunnell test in-

creases with the child’s age.9 It is believed that the 

test detects 80% to 90% of EBV infectious mono-

nucleosis cases in children older than 10 years, 

while this percentage drops to 50% in younger 

children.10 The data from our study does not allow 

us to explain this result, but we find it interesting 

and perhaps worth studying further.

CONCLUSIONS

Increased lymphocytes, monocytes and basophils 

are found more frequently in children with EBV 

mononucleosis. The reduction in neutrophils was 

the only abnormal laboratory result that we found 

in children with CMV mononucleosis. These WBC 

count values can guide our diagnostic impression 

in patients with clinical features suggestive of IM. 

A higher proportion of girls than boys tested posi-

tive for EBV. Every child that had a positive Paul-

Bunnell test result also tested positive for EBV, and 

we found no association with age.
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