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Abstract 

Background: Epstein-Barr virus (EBV) is a double-stranded linear DNA human herpesvirus that is transmitted 
primarily through saliva during childhood. Although the majority of primary EBV infections are clinically asymptomatic, 
clinical cases are presented as infectious mononucleosis (IMN) syndrome. 

Objectives: This study was conducted to explore the rate of EBV anti-VCA IgG among children who were clinically 
suspected as having IMN in Diyala province. 

Subjects and methods: This is a cross sectional study that was carried out during 2018 in Diyala province- Iraq. A total 
of 370 blood samples were collected from 190 children under 15 years of age who were clinically suspected as having 
IMN, and 180 apparently healthy children as controls. The anti EBV VCA IgG antibodies were detected in serum using 
the VCA IgG ELISA kit (from Dia.Pro Diagnostic Bioprobes srl - Italy). Statistical analysis was carried out using the SPSS- 
version 25. A statistical significance was considered whenever the P value was ≤ 0.05. 

Results: The results showed that the IgG positivity rate among suspected IMN patients was insignificantly higher in the 
age group 10-14 years old children (80.8%, P = 0.364). In control subjects the highest positivity rate was in the age 
group of 1-4 years with a statistically significant difference (79.5%, P = 0.002). In suspected IMN patients, the age group 
of 10-14 years had the highest mean concentration ± SD of anti-VCA IgG (44.018 ± 38.644 arbitrary units per milliliter 
(arbU/ml)), while in controls, the highest value (38.018 ± 34.908 arbU/ml) was in the age group of 1-4 years, with 
insignificant difference in either group (P = 0.257 and 0.072, respectively). The results also showed that in both 
suspected IMN patients and control subjects, females showed higher IgG positivity rate (70.6%, and 75.5%) compared 
to males (64.8%, and 65.1%) with insignificant difference in both groups (P = 0.392 and 0.126, respectively). Similarly, 
the IgG mean concentration ± SD was insignificantly higher in females in both suspected IMN patients and control 
subjects (P = 0.447 and 0.256, respectively). 21 (87.5%) IgM positive suspected IMN patients were also IgG positive 
with a statistically significant association (P = 0.028).  

Conclusion: The positivity rate of anti-EBV VCA IgG among apparently healthy subjects in Diyala province was 70.6%, 
and the rate increases with age, with slight association with clinical suspicion of infectious mononucleosis.  

Keywords:  Epstein-Barr virus; Infectious mononucleosis; Anti-VCA IgG 

1. Introduction

Epstein-Barr virus (EBV) is a DNA lymphotropic herpesvirus and the causative agent of infectious mononucleosis. EBV 
is highly prevalent since it affects more than 90% of individuals worldwide and has been linked to several malignancies 
[1]. Over 90% of the population are seropositive for EBV worldwide. Most children are infected by the age of 2 years in 
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developing countries, while in developed countries EBV infection occurs more often in late childhood and adolescence 
[2]. The majority of primary EBV infections in infants and young children are clinically silent. In older patients, it is 
accompanied by symptoms of infectious mononucleosis (IMN) in about 50% of cases [3]. IMN is a clinical syndrome 
characterized by pharyngitis, cervical lymphadenopathy, fever, and lymphocytosis, and is most often caused by EBV [4]. 
In addition to IMN, EBV also causes other clinical syndromes and is associated with various lymphoid and non-lymphoid 
malignancies [5]. 

One of the commonly used diagnostic techniques is enzyme linked immunosorbent assay (ELISA). The presence of anti-
VCA IgM antibodies indicates current infection while anti-VCA IgG antibody is a marker of past infection and indicates 
immunity [5]. In China, among children 22 days to 14 years of age with suspected EBV infection, the positivity rate for 
EBV infection was 14.3% [6]. Similar studies had yielded comparable results [7-9].  

Chabay and Preciado (2013) reported that the anti-VCA IgG prevalence among children less than 15 years of age in 
Argentina was 72% [10]. Similar results were also found in most previous studies [8, 11, 12]. Epstein-Barr virus 
infection is very common in the United States since more than 90% of adults are antibody positive by the age of 35 
years. However, the EBV antibodies prevalence among children is lower, ranging from 20% to 80% depending on age 
and geographic location [13]. EBV seroprevalence in pregnant women in Finland has remained the same in the last 20 
years [14]. In Scotland, among university-aged population, 75% were seropositive and almost half of the remaining 
seronegative students experienced seroconversion during their time at university [15]. In China, children under 4 years 
of age are highly susceptible to infection and children between 6 months and 1 year of age are the high-risk group for 
EBV infection. Therefore, vaccination against EBV was recommended to reduce the burden of EBV infection in future 
[16]. 

2. Subjects, material and methods 

This is a cross sectional study that was carried out during 2018 in Diyala province- Iraq, for the serological detection of 
anti-viral capsid antigen IgG antibodies against Epstein-Barr virus in clinically suspected cases of IMN as well as 
apparently healthy children less than 15 years of age. 

A total of 370 blood samples were collected as follows; 190 samples from children under 15 years of age who were 
clinically suspected as having IMN, and 180 samples from normal apparently healthy children (under 15 years of age). 
A questionnaire form was pre-constructed for this objective including socio-demographic information. The anti EBV 
VCA IgG antibodies were detected in serum using the VCA IgG ELISA kit (from Dia.Pro Diagnostic Bioprobes srl - Italy). 
Statistical analysis of data was carried out using the SPSS-25 (Statistical Packages for Social Sciences- version 25). Data 
were presented in simple measures of frequency, percentage, mean, standard deviation, and range. The significance of 
difference in means were tested using Students-t-test. The significance of difference of percentages were tested using 
Pearson Chi-square test (χ2-test). Statistical significance was considered whenever the P value was equal to or less than 
0.05.  

3. Results  

Table (1) shows that both suspected IMN patients and apparently healthy subjects had approximately similar positivity 
rates for anti-VCA IgG (67.9% and 70.6%, respectively). As a result, there is no statistically significant association 
between the two groups (P = 0.580).  

Table 1 Association of anti-VCA IgG status with clinical suspicion of IMN. 

Anti-VCA IgG status Suspected IMN patients Apparently healthy 

No. % No. % 

Positive 129 67.9 127 70.6 

Negative 61 32.1 53 29.4 

P value 0.580 

 

Table (2) demonstrates that IgG positivity rate among suspected IMN patients increases with age (from 60% among 
those less than 1 year of age, to 80.8% in those 10-14 years old), however the difference was statistically insignificant 
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(P = 0.364). On the other hand, control subjects showed the highest positivity rate in the age group of 1-4 years (79.5%) 
and the lowest in those less than 1 year of age (39.1%) concluding that there is a statistically significant association 
between IgG status and age in control subjects (P = 0.002) 

Table 2 Association of anti-VCA IgG status with age. 

 

Age (years) 

Anti-VCA IgG status 

Suspected IMN patients Control 

Positive Negative Positive Negative 

No. % No. % No. % No. % 

< 1 12 60.0 8 40.0 9 39.1 14 60.9 

1-4 56 64.4 31 35.6 62 79.5 16 20.5 

5-9 40 70.2 17 29.8 40 74.1 14 25.9 

10-14 21 80.8 5 19.2 16 64.0 9 36.0 

P value 0.364 0.002 

 

Table (3) shows that in suspected IMN patients, the age group of 10-14 years had the highest mean concentration ± SD 
of anti-VCA IgG (44.018 ± 38.644), while in control subjects, the highest value (38.018 ± 34.908) was in the age group 
of 1-4 years. The difference was statistically insignificant in either group (P = 0.257 and 0.072, respectively). 

Table 3 Association of anti-VCA IgG concentration with age. 

 

Age (years) 

Anti-VCA IgG concentration (arbU/ml) 

Suspected IMN patients Control 

Mean±SD (arbU/ml) Range Mean ± SD (arbU/ml) Range 

< 1 26.210±35.292 0.278-100 16.831±32.027 0.139-100 

1-4 29.985±32.930 0-100 38.018±34.908 0.104-100 

5-9 32.717±33.853 0-100 30.049±32.909 0.174-100 

10-14 44.018±38.644 0.208-100 31.509±36.766 0-100 

P value 0.257 0.072 

 

In both suspected IMN patients and control subjects, females showed higher IgG positivity rate (70.6%, and 75.5%) 
respectively compared to males (64.8%, and 65.1%, respectively). Nonetheless, the difference was statistically 
insignificant in both groups (P = 0.392 and 0.126, respectively), as shown in table (4). 

Table 4 Association of anti-VCA IgG status with gender. 

 

Gender 

Anti-VCA IgG status 

Suspected IMN patients Control 

Positive Negative Positive Negative 

No. % No. % No. % No. % 

Male 57 64.8 31 35.2 56 65.1 30 34.9 

Female 72 70.6 30 29.4 71 75.5 23 24.5 
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P value 0.392 0.126 

 

Table (5) shows that the IgG mean concentration ± SD is higher in females in both suspected IMN patients and control 
subjects (34.094 ± 34.323 and 34.824 ± 34.205, respectively). However, no statistically significant association was found 
in either group (P = 0.447 and 0.256, respectively). 

Table 5 Association of anti-VCA IgG concentration with gender. 

 

Gender 

Anti-VCA IgG concentration (arbU/ml) 

Suspected IMN patients Control 

Mean ± SD (arbU/ml) Range Mean ± SD (arbU/ml) Range 

Male 30.281±34.499 0-100 28.946±35.014 0-100 

Female 34.094±34.323 0-100 34.824±34.205 0.139-100 

P value 0.447 0.256 

4. Discussion 

It was revealed that the positivity rate of IgG among apparently healthy subjects in this study was 70.6%, which was not 
significantly different when compared to the rate among suspected IMN patients (P = 0.580), indicating that there is no 
association between IgG positivity rate and clinical suspicion of IMN. 

These current findings were compatible with the results of most previous studies, concerning the rate among children 
less than 15 years of age [8, 11, 12]. Moreover, Chabay and Preciado (2013) reported that the anti-VCA IgG prevalence 
among children less than 15 years of age in Argentina was 72% [10]. On the other hand, Dowd et al. (2013) and Balfour 
et al. (2013) reported lower IgG positivity rates among children aged 6-14 years in the United States (59.6%, and 54.6%, 
respectively). These rates would have probably been even less if the age group of less than 6 years was included in these 
studies. However, when the age group of 15-19 years was taken into account in these studies, the rates increased to 
66.7% and 64.4% respectively [17,18]. The inconsistency between the current study and the aforementioned studies is 
a reflection of the difference in the peak age of acquiring EBV primary infection in Iraq and the USA. 

Results of the present study showed a statistically significant association between age and IgG positivity rate among 
apparently healthy subjects (P = 0.002) with the highest rate being in the age group of 1-4 years (79.5%) and the lowest 
in those less than 1 year of age (39.1%). However, no such significant association was found among suspected IMN 
patients, but the positivity rate increased with age. When taking the entire study population into account, the positivity 
rates were indicating an increase in the rate with age. 

Similar findings were reported by Huang et al. (2013) in the study conducted in China, in which the patients were 
classified into five age groups. The IgG seropositivity rate increased among children aged 8-36 months and then 
plateaued among children aged 36-108 months. For children aged ≥ 9 years, the positivity rate was 84.2% [12]. 

In another study conducted in Taiwan, Chen et al. (2015) stated that children under 1 year of age had similar IgG 
seropositivity rate as that of children between the ages of 1 and 2 years, however the age-specific seropositivity rate 
quickly rose in the early life. Among the 2 years old children 52.8% of them had positive anti-VCA IgG response. The 
rate further increased to 88.7% in the age group of 5-7 years. For people aged 14-16 years, the rate reached 93%. These 
findings had led to the conclusion that the positivity rate significantly increased with age [11]. Moreover, a similar trend 
of increasing rate with age was also found in most previous studies [10, 17, 18]. 

The overall IgG positivity rate in the current study population was 73% among females and 65% among males, with no 
statistically significant effect of gender on the positivity rate. These findings were reconcilable with many previous 
studies [11, 18]. Additionally, Dowd et al. (2013) observed that the IgG positivity rate was 68.9% among females and 
64.2% among males in the USA [17]. However, Pourahamad et al. (2014) reported that the IgG positivity rate was 87.2% 
among males and 82.9% among females in Iran (the mean age of the study group was 23 years, which is much higher 
than that of the current study, and hence the overall higher rates of IgG positivity) [19]. In another study in Argentina, 
the IgG positivity rate among males and females was 72% and 71% respectively [10]. These minor inconsistencies in 
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results might be due to differences in the overall male to female ratio in the study group of these studies compared to 
the present one. 

5. Conclusion 

The positivity rate of anti-VCA IgG among apparently healthy subjects in Diyala province was 70.6%, there is no 
association between IgG positivity rate and clinical suspicion of IMN, the IgG positivity rate increases with age, and the 
overall IgG positivity rate was 73% among females and 65% among males. Similar studies should be performed using 
molecular techniques to reach more accurate results, in addition to DNA sequencing to investigate the geographical 
distribution of EBV genotypes of local strains, paving the way for vaccine preparation in the future. 
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