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Abstract
Background: Epstein-Barr Virus (EBV), first discovered in 1946, is one of the most common viruses, which found over the world 
causing latent infection or different undistinguishable symptoms ranged from mild to severe. This prevalence and age distribution of 
this latent infection varies significantly in different populations. 

Aim: Serological detection of anti-EBV IgG antibodies in children and adolescents using of the sandwich enzyme-linked immunosorbent 
assay (ELISA), and estimating the association of seropositivity to sex of study population. Materials and Methods: A total of 182 serum 
samples were obtained randomly from the study population that involved children (5-12 years old) and adolescents (13-17 years old) 
of both sexes in Sulaymaniyah province (Iraq) during January-February (2023). 

Results: Sera of an overall 29.12% study individuals were showed a serological positive reactivity to EBV-IgG antibodies. Significantly 
(P<0.0289), latent EBV was higher in adolescents (42.86%) than those observed in children (15.39%). Concerning the association of 
seropositivity to sex of study population, there was a significant increase (P<0.0224) in prevalence of anti-EBV-IgG antibodies among 
females (42.47%) than males (20.18%). Also, females were appeared significantly (P<0.0001) at higher risk of infection (2.104) than 
males (0.475). 

Conclusion: The seroprevalence of latent EBV infection in female adolescent was higher than male children; however, additional 
investigations using of serological as well as molecular assays are of great importance to demonstrate the extent of infection and to 
define the full spectrum of EBV-associated diseases.
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Introduction
EBV, also called Human gammaherpesvirus 4, is a double-stranded 
DNA virus in the Lymphocryptovirus Genus of Orthoherpesviridae 
Family that belongs to Heunggongvirae Kingdom [1,2]. The 
virus is known as one of the most common viruses in human 
which associated with various non-malignant, premalignant and 
malignant EBV-associated lymphoproliferative diseases as well 
as with the childhood disorders and developing of autoimmune 
diseases [3]. It spreads most commonly through bodily fluids, 
especially saliva, blood and semen during sexual contact, blood 
transfusions and organ transplantations [4]. Also, the virus can be 
transmitted through the contaminated fomites such as toothbrush 
and drinking glass as the virus survive for long time as the fomites 
moist [5]. After get primary infection, EBV remains in a latent 
state in B cells; but reactivation to lytic replication could occur 
which results in production large numbers of virions that infect 

other B-lymphocytes within the host and development of clinical 
symptoms of infection [6,7].
 
In children, few or no clinical symptoms could appear, but the 
development of disease in adults can cause fatigue, fever, inflamed 
throat, swollen lymph nodes in the neck, enlarged spleen and 
liver or rash [8,9]. Many different diseases (allergy, erythema, 
carcinoma, lymphoma and ulcers) and disorders (atrophy, 
dementia and Parkinson) were also thought to be linked to the EBV 
[10,11]. Hence, diagnosing of EBV based on clinical symptoms 
is challenging, and laboratory testing of blood to detect specific 
antibodies or antigens is necessary. Several serological tests such 
as indirect fluorescent antibody, rapid monospot tests and enzyme 
immune assays such as ELISA have been modified to diagnosis of 
EBV infection, and detection the type of antibodies to distinguish 
the acute and past infections [12]. 

https://www.opastonline.com/
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Worldwide, several viruses were implicated primarily or 
secondarily in initiation of diseases in human population [13-16]. 
EBV is one of the viral pathogens that can result in a spectrum 
of diseases, with the host immune response playing a key role in 
shaping the clinical manifestations [17]. In Iraq, although different 
studies have been done to correlate the EBV with other diseases 
and disorders [1-20]; no available studies target detection of latent 
infection in apparently healthy population. Therefore, the current 
study was conducted mainly to detect the seroprevalence of latent 
EBV infection in children and adolescents in Sulaymaniyah 
province (Iraq) with estimating the association of seropositivity to 
sex of study population. 

Materials and Methods
Ethical Approval
This study was licensed by the Scientific Committee of the 
Department of Microbiology, College of Medicine, University of 
Kirkuk (Kirkuk, Iraq).

Samples
A total of 182 apparently healthy individuals of both sexes and 
6-18 years old were selected randomly from different areas in 
Sulaymaniyah province-Iraq, during January-February (2023). 
Venous blood samples collected under aseptic conditions into 
free-anticoagulant glass gel tubes were centrifuged (4000 rpm/3 
minutes), and the obtained sera were transferred into a labeled 
Eppendorf tubes, and kept frozen until be tested by ELISA.

Serology
According to manufacturer’s instruction of the Quantitative EBv-

IgG ELISA Kit (SunLong Biotech, China), the serum samples 
and kit contents were prepared at room temperature, and then, 
the dilution of Standards was done at 48,32,16,8 and 4 ng/L. after 
adding of Standards in the microplate stripplate, the sera and 
dilution buffer were loaded to the sample wells, shacked gently, 
and incubated (370C/30 minutes). After washing the microplate, 
HRP-Conjugate was added, incubated (370C/30 minutes), and 
washed. After adding of Chromogen A and B, and incubating of 
microplate (370C/15 minutes), the stop solution was added and the 
absorbance was read at an optical density (OD) of 450 nm using 
ELISA Microplate Reader (BioTek, USA). The concentrations of 
EBV-IgG antibodies were calculated in the Standard Curve based 
on the values of known concentrations and ODs of the Standards 
as well as the ODs of the samples at a sensitivity of  0.1 ng/L.   

Statistical Analysis 
All obtained results were analyzed using the t-test and relative risk 
in the GrpahPad Prism Software (version 6.01), to detect significant 
variation between the study individuals and estimate association of 
positivity to sex and age factors. Differences between the values 
were considered significant at P<0.05 (*) and at P<0.0001 (****) 
[21]. 

Results 
Sera of an overall 29.12% (53/182) study individuals were showed 
a serological positive reactivity to EBV-IgG antibodies (Figure 1). 
Significantly (P<0.0289), latent EBV was higher in adolescents 
(42.86% (39/91)) than those observed in children (15.39% 
(14/91)), (Figure 2).

Figure 1: Total results for testing a totally 182 sera by sandwich ELISA.

https://www.medclinrese.org/
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Figure 2: Distribution of seropositive results among children and adolescents.

Concerning the association of seropositivity to sex of study 
population, there was a significant increase (P<0.0224) in 
prevalence of anti-EBV-IgG antibodies among females (42.47% 

(31/73)) than males (20.18% (22/109)), (Figure 3). Also, females 
were appeared significantly (P<0.0001) at higher risk of infection 
(2.104) than males (0.475), (Figure 4).

Figure 3: Distribution of seropositive results among females and males.

Figure 4: Results of relative risk among females and males.
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Discussion 
EBV is thought to play an important role in development of different 
diseases. From the discovery of EBV in 1964, numerous countries 
throughout the world have perormed extensive epidemiological 
researches to obtain more data about the EBV [22]. In this study, 
the findings revealed that 29.12% of study population was positive 
serologically for latent infection. In comparison to other national 
studies, the seroprevalence of EBV-IgG antibodies was 18.3% in 
Mosul [23], 92.73% in Anbar [24], 51.74% in Kirkuk [25], 70.6% 
in Diyala [26], 92.5-100% in Basrah [27], and 12.38% in Erbil 
[28]. Internationally, there were 12.5% in Sweden [29], 45% in 
Egypt [30], 47.1% in Ghana [31], 97.4% in Spain [32], 97.9% in 
Qatar [33], 70.3% in Bahrain [12], 82% in Iran [34], 41.7% in 
Syria [35], 71% in Saudi Arabia [36], and 21.4-9% in China [37]. 
Moreover, although this study targets random detection of EBV in 
study population, almost studies were carried out to identify the 
prevalence of EBV in patients with other diseases and disorders 
as reported as  83% in lymphoplastic leukemia compared to 95% 
in control [38], 32.3% in leukemic patients compared to 2.3% 
in control [39], 28-45% in breast cancer disease [30], 86-97% 
in lymphoma [40], 52.73% in periodontitis [41], 33% in renal 
transplant recipients [42], 12.33% in thalassemia [19], 85.7% in 
laryngeal carcinoma [25], 48.37% in myeloma patients compared 
to 5.16% of control [43], 11.66-100% in malignant lymphoid solid 
[27], 96.67% in inflammatory bowel [44], and 57.5% in Burkitt 
lymphoma patients (Al-Khreisat et al., 2023).

Our findings revealed the higher prevalence of anti-EBV IgG 
antibodies in adolescents than children. In developing societies, 
virus transmits to a high percentage of children that become infected 
at 6 years old and develop stable immunity [33,45]; whereas in 
industrialized countries, EBV has delayed until adolescence [45-
47]. Căinap et al. [31] found that the seroprevalence of EBV 
was 100% in patient having ≤18 years old. In USA, Balfour et 
al. [48] reported that individuals of 6-8 years and 18-19 years 
having respectively low (50%) and high (89%) rate of infection; 
while, Condon et al. [49] revealed that 26-74% of people becomes 
infected at an age of 1.5-19.9 years old. Sharifipour and Rad [34] 
recorded that 50% of children become infected at 3 years, and the 
percentage reaches 95% at 40 years old. Also, they recorded that 
incidence of EBV increases post 15 years to reach >80% at 20 
years and >90% at 40 years. Salih et al. [26] demonstrated that 
39.1%, 79.5%, 74.1% and 64% of individuals having the infection 
at <1, 1-4, 5-9, and 10-14 years old, respectively. Ghazi et al. [44] 
reported that the IgM is more prevalent in younger (<16 years) 
than older (40 years) but IgG was more prevalent in older 
(≤17-40 and >40 years) than younger (≤16 years). However, the 
results of current study disagree other authors who recorded no 
significant differences between age groups; ≤35 and ≤35 years old 
[24,32]. While, Zaki [36] found the seroprevalence of non-typical 
clinical symptoms of EBV was more prevalent in children than 
adolescents.

Our findings were similar with that detected by Farid and Al-
Biltagi [12], Salih et al. [26] and Zaki [36]; but, in contrast to 

results of Hassan et al. [50] who seen that the seroprevalence of 
EBV in males was greater than females; and, Ghazi et al. [44] who 
show no significant differences were found between females and 
males. Sharifipour and Rad [34] demonstrated that male infants 
having a higher rate of susceptibility than females, which might 
occur due to difference in immunity between female and male. The 
increasing of EBV seropositivity among females may be due to 
existence of other herpes viruses and incidence of silent primary 
EBV infection.

Conclusion
The seroprevalence of latent EBV infection in female adolescent 
was higher than male children; however, additional investigations 
using of serological as well as molecular assays are of great 
importance to demonstrate the extent of infection and to define the 
full spectrum of EBV-associated diseases.

Acknowledgement
Great thanks to the Department of Microbiology (College of 
Medicine, University of Kirkuk) for all provided facilities during 
this work.  

Conflict of Interest
There is no conflict to be interested.

Funding
No external funds were received (private funding)

References 
1. Yakushina SA, Kisteneva LB (2020) Epstein-Barr virus 

(Herpesviridae: Gammaherpesvirinae: Lymphocryptovirus: 
Human gammaherpesvirus 4): replication strategies. Problems 
of Virology 65(4):191-202.

2. Filatov FP (2022) Nucleotide tetramers TCGA and CTAG: 
viral DNA and the genetic code (hypothesis). J Microbiol 
Epidemiol Immunobiol 99(4):478-493.

3. Saber AS, Hasanzadeh A, Sadeghi F, Chehrazi M, 
Seyedmajid, M, et al. (2022) Prevalence of Co-infection 
by Human Papillomavirus, Epstein-Barr Virus and Merkel 
Cell Polyomavirus in Iranian Oral Cavity Cancer and Pre-
malignant Lesions. Int J Molecular Cellular Medicine 
(IJMCM) 11(1):64-77.

4. Ahmed N, Abusalah MAHA, Farzand A, Absar M, Yusof 
NY, et al. (2022) Updates on Epstein–Barr Virus (EBV)-
Associated Nasopharyngeal Carcinoma: Emphasis on the 
Latent Gene Products of EBV. Medicina 59(1):2.

5. Pongpakdeesakul S, Ekalaksananan T, Pientong C, Iamchuen 
N, Buddhisa S, et al. (2023) Human Oncogenic Epstein–Barr 
Virus in Water and Human Blood Infection of Communities in 
Phayao Province, Thailand. Water 15(2):323.

6. Crombie JL, LaCasce AS (2019) Epstein Barr virus associated 
B-cell lymphomas and iatrogenic lymphoproliferative 
disorders. Frontiers in Oncol 9:109.

7. Uddin MK, Watanabe T, Arata M, Sato Y, Kimura H, et al. 
(2023) Epstein-barr virus BBLF1 mediates secretory vesicle 

https://www.medclinrese.org/


       Volume 8 | Issue 10 | 5Med Clin Res, 2023 www.medclinres.org

transport to facilitate mature virion release. J Virol e00437-23.
8. Gonzalez Saldana N, Monroy Colín VA, Piña Ruiz G,  Juárez 

Olguín H (2012) Clinical and laboratory characteristics of 
infectious mononucleosis by Epstein-Barr virus in Mexican 
children. BMC Research Notes 5:1-5.

9. Topp SK, Rosenfeldt V, Vestergaard H, Christiansen CB, Von 
Linstow ML (2015) Clinical characteristics and laboratory 
findings in Danish children hospitalized with primary Epstein-
Barr virus infection. Infectious Diseases 47(12):908-914.

10. Kim HJ, Ko YH, Kim JE, Lee SS, Lee H, et al. (2017) 
Epstein-Barr virus–associated lymphoproliferative disorders: 
review and update on 2016 WHO classification. J Pathol 
Translational Medicine 51(4): 352.

11. Ali A, Khan A, Kaushik AC, Wang Y, Ali SS, et al. (2019) 
Immunoinformatic and systems biology approaches to predict 
and validate peptide vaccines against Epstein–Barr virus 
(EBV). Scientific Reports 9(1):720.

12. Farid E, Al-Biltagi M (2018) Trend and seroprevalence of 
Epstein-Barr virus in Bahrain: 2001-2015. East Mediterr 
Health J 23(12):821-829.

13. Ali GI, Abdullah HI, Younis HM (2010) Rotavirus infection 
in children suffering from gastroenteritis in Kirkuk province. 
Tikrit J Pure Science 15(1):174-179.

14. Al-Madany NA,  Sarhat ER (2018) Determination of Some 
Biochemical Parameters of Patients with Hepatitis B in Kirkuk 
City. Kirkuk University J Scientific Studies 13(2):139-148.

15. Kamal BJ, Khalaf MA (2022) Outcome of COVID-19 
Infection in Vaccinated Patients in Kirkuk City. HIV Nursing 
22(2):334-337.

16. Hassan  ZA, Noaman AM, Jasim WM (2023) Knowledge, 
attitude, and practice towards COVID-19 among students 
in Kirkuk Medical College, Iraq. J Population Therapeutics  
Clinical Pharmacol 30(8): 434-440.

17. Jenson HB (2011) Epstein-Barr virus. Pediatrics in Review 
32(9):375-384.

18. Ali SHM, Alajeely AAA, Al-Lebawy NS, Mohammed Al-
Alwany SH, Abed-Alzuwaid AA (2018) molecular tracing 
of abundances of latent epstein-barr virus early repeats in 
laryngeal carcinomatous tissues from a group of iraqi patients: 
a possibility of an early event in laryngeal carcinogenesis. 
Biochemical and Cellular Archives 18(1).

19. Al Taie AA, Ibraheem MA, Fadhil KB (2019) Epstein-Barr 
virus infection in Thalassemia patients related to blood group 
in Mosul, Iraq. Ann Trop Med Hlth 22(8):136-145.

20. Lafta FM, AL-Jumaily RMK, Rasoul LM (2023) Global 
DNA Methylation Levels in Epstein-Barr-Virus-Positive 
Iraqi Patients with Acute Lymphoblastic Leukaemia. Iraqi J 
Science 1109-1118.

21. AL-Shaeli SJ, Ethaeb AM, Gharban HA (2022) Determine the 
glucose regulatory role of decaffeinated Green Tea extract in 
reduces the metastasis and cell viability of MCF7 cell line. In 
AIP Conference Proceedings 2394 (1):1-8.

22. Esau D (2017) Viral causes of lymphoma: the history of 
Epstein-Barr virus and human T-lymphotropic virus 1. 
Virology: Research and Treatment 8: 1178122X17731772.

23. Abdullah BA, Younis NMZ, Mohammad AAA Q (2011) 
Antibodies to Epstein–Barr–virus (kissing Disease) in 
Thalassemic Patients. AL-yarmouk J  2022:163-170.

24. Khalil MA, Dagash MT, Al-Essawi AJO (2019) Association 
of Epstein-Barr virus (EBV) with development of Hodgkin 
lymphoma (HL) in western Region of Iraq: Unmatched 
Molecular case-control study. Annals of Tropical Medicine 
Public Health 22(9):1-6.

25. Saadon IH,  Ibrahim RA (2019) Estimation the relation 
between Epstein–Barr virus in nasopharyngeal carcinoma 
with interleukin-10 in Kirkuk city. Medical J Tikrit University 
.132-139:(1)25

26. Saleh MK, Hasan AS, Noaman NG (2020) The positivity rate 
of Epstein-Barr virus anti-viral capsid antigen IgG among 
children with infectious mononucleosis in Diyala-Iraq. GSC 
Biological Pharmaceutical Sciences 13(3):019-024.

27. Shihab Ss, Al-Hmudi Ha, Al-Salait Sa (2020) Serological and 
molecular detection of Epstein–Barr virus (EBV) in patients 
with malignant lymphoid solids. Int J Pharmaceutical Res 
.2264-2270:(2)12

28. Hussein HA, Alkhayat YZA (2021) Seroprevalence of EBV 
antibodies in children with acute lymphoblastic leukemia. 
Mosul J Nursing 9(1):58-61.

29. Marchini B, Dolcher MP, Sabbatini A, Klein G, Migliorini P 
(1994) Immune response to different sequences of the EBNA 
I molecule in Epstein-Barr virus-related disorders and in 
autoimmune diseases. J Autoimmunity 7(2): 179-191.

30. Zekri ARN, Bahnassy AA, Mohamed WS, El-Kassem FA, El-
Khalidi SJ, et al. (2012) Epstein-Barr virus and breast cancer: 
epidemiological and molecular study on Egyptian and Iraqi 
women. J Egyptian National Cancer Institute 24(3):123-131.  

31. Cainap S, Rachisan A, Fetica B, Cosnarovici R, Mihut E, et 
al. (2012) EBV in pediatric neoplasia–intensity of infection as 
independent prognostic factor. J Medicine and Life 5(3):280.

32. de Francisco R, Castaño‐García A, Martínez‐González S, 
Pérez‐Martínez I, González‐Huerta AJ, et al. (2018) Impact 
of Epstein‐Barr virus serological status on clinical outcomes 
in adult patients with inflammatory bowel disease. Alimentary 
Pharmacol Therapeutics 48(7):723-730.

33. Smatti MK, Yassine HM, AbuOdeh R, AlMarawani A, Taleb 
SA, et al. (2017) Prevalence and molecular profiling of Epstein 
Barr virus (EBV) among healthy blood donors from different 
nationalities in Qatar. PLoS One 12(12):e0189033.

34. Sharifipour S, Rad KD (2020) Seroprevalence of Epstein–
Barr virus among children and adults in Tehran, Iran. New 
Microbes and New Infections, 34: 100641.

35. Habeeb R, Monem F (2021) EBV plasma Epstein-Barr virus 
(EBV) DNA as a biomarker for diagnosis of EBV-positive 
Hodgkin lymphoma in Syria.  J Infection in Developing 
Countries 15(12):1917-1922.

36. Zaki A (2021) Primary Epstein–Barr Virus Infection in 
Healthy Children in Saudi Arabia: A Single Hospital-Based 
Study. J Tropical Pediatrics 67(1): fmaa121.

37. Ye Z, Chen L, Zhong H, Cao L, Fu P, et al. (2023) Epidemiology 
and clinical characteristics of Epstein-Barr virus infection 

https://www.medclinrese.org/


       Volume 8 | Issue 10 | 6Med Clin Res, 2023 www.medclinres.org

among children in Shanghai, China, 2017-2022. Frontiers in 
Cellular and Infection Microbiol 13: 1139068.

38. Loutfy SA, El-Din HA, Ibrahim MF, Hafez MM (2006) 
Seroprevalence of herpes simplex virus types 1 and 2, 
Epstein-Barr virus, and cytomegalovirus in children with 
acute lymphoblastic leukemia in Egypt. Saudi Medical J 
.1139:(8)27

39. Omer AR, Salih JI, Al-Nakshabandi AA (2011) Frequency 
of blood-borne viral infections among leukemic patients in 
central Iraq. Saudi Medical J 32(1): 55-61.

40. Di Napoli A, Al‐Jadiri MF, Talerico C, Duranti E, Pilozzi 
E, et al. (2013) Epstein–Barr virus (EBV) positive classical 
Hodgkin lymphoma of Iraqi children: An immunophenotypic 
and molecular characterization of Hodgkin/Reed‐Sternberg 
cells. Pediatric Blood and Cancer 60(12):2068-2072.

41. Al-Rassam ZT, Taha MY (2014) Detection of human herpes-
viruses in patients with chronic periodontitis in Mosul-Iraq. 
Int J Adv Res 2(6):328-339.

42. Shams-aldein SA, Abdlameer AS, Al-Obaidi AB, Kadhim HS, 
Al-Saedi AJ (2015) Detection of Epstein Barr Virus in Renal 
Transplant Recipients: Two Centers Study. Iraqi J Medical 
Sciences 13(2).

43. Hachim SK, Ali AS, Ali MR (2019) Association of EBV 
infection with multiple myeloma in Baghdad city. Biochemical 
Cellular Archives 19 (5)2185-2189.

44. Ghazi HF, Alubaidi GT, Fahad HM (2022) sero-prevalence of 
epstein-barr virus in iraqi inflammatory bowel disease. Wiad 

Lek 75(8):1979-1984.
45. Dunmire SK, Grimm JM, Schmeling DO, Balfour Jr HH, 

Hogquist KA (2015) The incubation period of primary 
Epstein-Barr virus infection: viral dynamics and immunologic 
events. PLoS Pathogens 11(12):e1005286.

46. Dowd JB, Palermo T, Brite J, McDade TW, Aiello A (2013) 
Seroprevalence of Epstein-Barr virus infection in US children 
ages 6-19, 2003-2010. PloS One 8(5):e64921.

47. Moeini M, Ziyaeyan M, Asaei S, Behzadi MA (2015) The 
incidence of epstein-barr virus primary infection among 
suspected patients referred to namazi hospital of shiraz, iran. 
Jundishapur J Microbiol 8(4): e16109.

48. Balfour Jr HH, Sifakis F, Sliman JA, Knight JA, Schmeling 
DO, et al. (2013) Age-specific prevalence of Epstein–Barr 
virus infection among individuals aged 6–19 years in the 
United States and factors affecting its acquisition. J Infectious 
Dis 208(8):1286-1293.

49. Condon LM, Cederberg LE, Rabinovitch MD, Liebo RV, Go 
JC, et al. (2014) Age-specific prevalence of Epstein-Barr virus 
infection among Minnesota children: effects of race/ethnicity 
and family environment. Clinical Infectious Diseases 
.501-508:(4)59

50. Hassan R, Klumb CE, Felisbino FE, Guiretti DM, White 
LR, et al. (2008) Clinical and demographic characteristics of 
Epstein-Barr virus-associated childhood Burkitt’s lymphoma 
in Southeastern Brazil: epidemiological insights from an 
intermediate risk region. Haematologica 93(5):780-783.

Copyright: ©2023 Aesha Saber Ali. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original authors and source are credited.

https://www.medclinrese.org/

